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INTRODUCTION. 


The MontHity WeatHeR Review for September, 1900, is and Commander Chapman C. Todd, Hydrographer, United 
based on reports from about 3,097 stations furnished by em- States Navy. 
ployees and voluntary observers, classified as follows: regular The Review is prepared under the general editorial super- 
stations of the Weather Bureau, 158; West Indian service vision of Prof. Cleveland Abbe. The current number has 
stations, 12; special river stations, 132; special rainfall sta- been put through the press by Prof. Alfred J. Henry, the 
tions, 48; voluntary observers of the Weather Bureau, Editor being absent from the city. 
2,562; Army post hospital reports, 18; United States Life- Attention is called to the fact that the clocks and self- 
Saving Service, 9; Southern Pacific Railway Company, 96; registers at regular Weather Bureau stations are all set to 
Canadian Meteorological Service, 32; Mexican Telegraph seventy-fifth meridian or eastern standard time, which is 
Service, 20; Mexican voluntary stations, 7; Mexican Tele- exactly five hours behind Greenwich time; as far as prac- 
graph Company, 3. International simultaneous observations ticable, only this standard of time is used in the text of the 
are received from a few stations and used, together with Review, since all Weather Bureau observations are required 
trustworthy newspaper extracts and special reports. to be taken and recorded by it. The standards used by the 

Special acknowledgment is made of the hearty cooperation public in the United States and Canada and by the voluntary 
of Prof. R. F. Stupart, Director of the Meteorological Service observers are believed to conform generally to the modern 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist international system of standard meridians, one hour apart, 
to the Hawaiian Government Survey, Honolulu ; Sefior Manuel beginning with Greenwich. The Hawaiian standard meridian 
E. Pastrana, Director of the Central Meteorological and Mag- is 157° 30’ or 10" 30" west of Greenwich. Records of mis- 
netic Observatory of Mexico; Camilo A. Gonzales, Director-, cellaneous phenomena that are reported occasionally in other 
General of Mexican Telegraphs; Mr. Maxwell Hall, Govern- standards of time by voluntary observers or newspaper cor- 
ment Meteorologist, Kingston, Jamaica; Capt. S. I. Kimball, respondents are sometimes corrected to agree with the eastern 
Superintendent of the United States Life-Saving Service; standard ; otherwise, the local standard is mentioned. 


FORECASTS AND WARNINGS. 
By Prof. E. B. Ganniort, in charge of Forecast Division. 


WEST INDIAN HURRICANE OF SEPTEMBER 1-12, 1900. / 18, 1879, where a velocity of 138 miles an hour was registered 
before the anemometer was blown away, and the wind reached 
Measured by losses of life and property and the depression an estimated velocity of 165 miles an hour. During the tor- 
of the barometer at Galveston, Tex., the hurricane of Septem- | nado of May 27, 1896, at St. Louis, Mo., an extreme velocity 
ber 8, 1900, was the severest storm that ever occurred in the | of 120 miles an hour was recorded. 
United States. On Galveston Island upward of 6,000 human, The devastation at Galveston was caused principally by a 
beings were drowned, or killed by falling buildings or flying storm wave, which swept in from the Gulf in advance of the 
debris, and property to the estimated value of $30,000,000 hurricane’s vortex. This wave, 4 feet in depth, struck the 
was destroyed. Enormous losses of life and property were already submerged island with almost irresistible force, and 
also reported in the inland coast country. The barometer, entirely destroyed the south, east, and west portions of the 


which reached a verified minimum of 28.48 inches at Galves- city for a distance of two to five blocks inland. In other 


ton, was lower by .10 inch than any reading previously made 
at a station of the Weather Bureau. The maximum wind 
velocities registered in this and other great storms are not 
comparable for the reason that the apparatus employed to 
record wind force can not, as a rule, withstand velocities 
which approach 100 miles an hour. At Galveston the greut- 
est recorded wind velocity, for a five-minute period, was 84 
miles an hour at 6:15 p.m., and 2 miles were registered at a 
rate of 100 miles an hour. At that time the anemometer was 
blown away. It was estimated that a velocity of at least 120 
miles an hour was attained between 6:15 and 8 p.m. These 
velocities, both recorded and estimated, have been exceeded 
at other stations of the Weather Bureau. Excepting Mount 
Washington and Pikes Peak, the record for high winds in the 
United States was established at Cape Lookout, N.C., August 


51——1 


parts of the city many houses were destroyed and none 
escaped injury. 

There are a number of instances on record in which storm 
waves have caused appalling losses of life. In the sixteenth 
century the Lincolnshire coast of England was swept by a 
storm wave which caused a loss of thousands of human lives. 
On October 5, 1864, a storm wave, 16 feet deep, caused the 
loss of 45,000 lives on the Ganges delta. On October 31, 1876, 
a storm wave, 10 to 50 feet high, swept the eastern edge of 
the Ganges delta, destroying over 100,000 lives. Many of the 
most fatal tidal waves have been accompanied by earthquakes. 
The Lisbon earthquake of 1755 was accompanied by a wave 
which destroyed thousands of lives. Islands of the East and 
West Indies and some of the Japan islands have suffered 
severely from tidal waves which have attended earthquakes. 
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All low-lying coast districts which face the line of advance 
of severe storms are subject to overflow by storm waves of 

ater or less magnitude. The danger from these waves lies 
in the power of the rushing water, rather than in the depth 
of the overflow. During the last twenty-five years the Texas 
coast has been the scene of three storm-wave disasters. On 
September 15, 1875, Indianola was nearly destroyed by a wave 
from the Gulf, which caused a loss of 176 lives and over 
$1,000,000 worth of property. During August 19-20, 1886, 
Indianola was entirely destroyed. Many other instances 
might be enumerated to illustrate the destructive power of 
hurricanes and the attendant tidal and storm waves. 

The record of the barometer at Galveston during the pas- 
sage of the hurricane is shown by the following copy of the 
barograph tracing at that station. This tracing shows that 
Galveston was within the area of the storm’s vortex for about 
one hour, and as the estimated progressive movement of the 
vortex at that point was about 8 miles an hour, the diame- 
ter of that part of the vortex which passed over Galveston 
was about 8 miles. It is evident from the shifts of the wind 
at Galveston and at the mouth of the Brazos River, which is 
40 miles southwest of Galveston, that the center of the storm’s 
vortex passed between Galveston and the mouth of the Brazos 
and moved northwestward some miles west of Galveston, 
and it follows that in the center of the vortex the barometer 
was lower, and that the vortex had a greater diameter, than 
was indicated at Galveston. 
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Fie. 1.—Barograph tracing. 


The following description of the storm at Galveston has 
been prepared by Dr. I. M. Cline, official in charge of the 
Weather Bureau office at that place. In this description Dr. 
Cline presents an official report on the hurricane which em- 
bodies the general meteorological features recorded and ob- 
served by himself and his assistants, and recites the means 
employed in disseminating warnings. He also views the storm 
from the point of view of a resident of Galveston who under- 
went the most harrowing experiences: 


SPECIAL REPORT ON THE GALVESTON HURRICANE OF SEPTEM- 
BER 8, 1900. 


The hurricane which visited Galveston Island on Saturday, 
September 8, 1900, was no doubt one of the most important 
meteorological events in the world’s history. The ruin which 
it wrought beggars description, and conservative estimates 
place the loss of life at the appalling figure, 6,000. 

A brief description of Galveston Island will not be out of 
place as introductory to the details of this disaster. It is 
a sand island about thirty miles in length and one and one- 
half to three miles in width. The course of the island is 
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southwest to northeast, parallel with the southeast coast of 
the State. The City of Galveston is located on the east end 
of the island. To,the northeast of Galveston is Bolivar Pen- 
insula, a sand spit about twenty miles in length and varying 
in width from one-fourth of a mile to about three miles. 
Inside of Galveston Island and Bolivar Peninsula is Gal- 
veston Bay, a shallow body of water with an area of nearly 
five hundred square miles. The length of the bay along shore 
is about fifty miles and its greatest distance from the Gulf 
coast is about twenty-five miles. The greater portion of the 
bay lies due north of Galveston. That portion of the bay 
which separates the island west of Galveston from the main- 
land is very narrow, being only about two miles in width in 
paeng and discharges into the Gulf of Mexico through San 

ouis Pass. The main bay discharges into the Gulf between 
the jetties; the south one being built out from the northeast 
end of Galveston Island and the north one from the most 
southerly point of Bolivar Peninsula. The channel between 
the jetties is twenty-seven to thirty feet in depth at different 
stages of the tide. There are channels in the harbor with a 
depth of thirty to thirty-five feet, and there is an area of 
nearly two thousand acres with an anchorage depth of 
eighteen feet or more. The mainland for several miles back 
from the bay is very low, in fact much of it is lower than 
Galveston Island, and it is so frequently overflowed by high 
tide that large areas present a marshy appearance. These 
are in brief the physical conditions of the territory devas- 
tated by the hurricane. 

The usual signs which herald the approach of hurricanes 


| were not present in thiscase. The brick-dust sky was not in 


evidence in the smallest degree. This feature, which has 
been distinctly observed in other storms that have occurred 
in this section, was carefully watched for, both on the even- 
ing of the 7th and the morning of the 8th. There were cir- 
rus clouds moving from the southeast during the forenoon 
of the 7th, but by noon only alto-stratus from the northeast 
were observed. About the middle of the afternoon the clouds 
were divided between cirrus, alto-stratus, and cumulus, mov- 
ing from the northeast. During the remainder of the 7th, 
strato-cumulus clouds prevailed, with a steady movement 
from the northeast. A heavy swell from the southeast made 
its appearance in the Gulf of Mexico during the afternoon 
of the 7th. The swell continued during the night without 
diminishing, and the tide rose to an unusual height when it 
is considered that the wind was from the north and north- 
west. About 5 a. m. of the 8th Mr. J. L. Cline, Observer, 
called me and stated that the tide was well up in the low 
parts of the city, and that we might be able to telegraph im- 
portant information to Washington. He having been on 
duty until nearly midnight, was told to retire and I would 
look into the conditions. I drove to the Gulf, where I timed 
the swells, and then proceeded to the office and found that 
the barometer was only one-tenth of an inch lower than 
it was at the 8 p.m. observation of the 7th. I then returned 
to the Gulf, made more detailed observations of the tide 
and swells, and filed the following telegram addressed to the 
Central Office at Washington: 

Unusually heavy swells from the southeast, intervals one to five 
minutes, overflowing low places south — of city three to four 


blocks from beach. Such high water with opposing winds never ob- 
served previously. 


Broken stratus and strato-cumulus clouds preduminated 
during the early forenoon of the 8th, with the blue sky visi- 
ble here and there. Showery weather commenced at 8:45 a. 
m., but dense clouds and heavy rain were not in evidence 
=, about noon, after which dense clouds with rain pre- 
vailed. 

The wind during the forenoon of the 8th was generally 
north, but oscillated, at intervals of from five to ten minutes, 
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between northwest and northeast, and continued so up to 1 

.m. After 1 p. m. the wind was mostly northeast, although 
as late as 6:30 p. m. it would occasionally back to the north- 
west for one or two minutes at atime. The prevailing wind 
was from the northeast until 8:30 p. m., when it shifted to 
the east, continuing from this direction until about 10 p. m. 
After 10 p.m. the wind was from the southeast, and after 
about 11 p. m. the prevailing direction was from the south 
or southwest. The directions after 11 p.m. are from per- 
sonal observations. A storm velocity was not attained until 
about 1 p. m., after which the wind increased steadily and 
reached a hurricane velocity about 5 p. m. The greatest 
velocity for five minutes was 84 miles per hour at 6:15 p. m., 
with two miles at the rate of 100 miles per hour. The ane- 
mometer blew away at this time, and it is estimated that 
prior to 8 p. m. the wind attained a velocity of at least 120 
miles per hour. For a short time, about 8 p. m., just before 
the wind shifted to the east, there was a distinct lull, but 
when it came out from the east and southeast it appeared to 
come with greater fury than before. After shifting to the 
south at about 11 p. m. the wind steadily diminished in 
velocity, and at 8 a. m. on the morning of the 9th was blow- 
ing at the rate of 26 miles per hour from the south. 

The barometer commenced falling during the afternoon of 
the 6th and continued falling steadily but slowly up to noon 
of the 8th, when it read 29.42inches. The barometer fell rap- 
idly from noon until 8:30 p. m. of the 8th, when it registered 
28.48 inches, a fall of pressure of about one inch in eight and 
one-half hours. After 8:30 p.m. the barometer rose at the 
same rapid rate that had characterized the fall. The baro- 
graph trace sheet during this storm, from noon September 6 
to noon September 10, is inclosed as fig. 1. On account of 
the rapid fall in pressure, Mr. John D. Blagden, Observer, 
took readings of the mercurial barometer as a check on the 
barograph, and his readings are as follows: 


Time. Readings Time. Readings 
GBB M.... 22000... 28.55 


These readings confirm the low pressure shown by baro- 
graph and indicate the great intensity of the hurricane. 

r. Blagden looked after the instruments during the hur- 
ricane in a heroic and commendable manner. He kept the 
wires of the self-registering apparatus intact as long as it was 
possible for him to reach the roof. The rain gage blew away 
about 6 p. m., and the thermometer shelter soon followed. 
All the instruments in the thermometer shelter were broken, 
except the thermograph which was found damaged, but has 
been put in working order. 

Storm warnings were timely and received a wide distribu- 
tion not only in Galveston but throughout the coast region. 
Warning messages were received from the Central Office at 
Washington on September 4, 5, 6,7, and 8. The high tide 
on the morning of the 8th, with storm warnings flying, 
made it necessary to keep one man constantly at the tele- 
phone giving out information. Hundreds of people who 
could not reach us by telephone came to the Weather Bureau 
office seeking advice. I went down on Strand street and 
advised some wholesale commission merchants who had 
perishable goods on their floors to place them 3 feet above 
the floor. One gentleman kas informed me that he carried 
out my instructions, but the wind blew his goods down. The 
public was warned, over the telephone and verbally, that the 
wind would go by the east to the south and that the worst 
was yet tocome. People were advised to seek secure places 
for the night. As a result thousands of people who lived 


near the beach or in small houses moved their families into 


the center of the city and were thus saved. Those who lived 
in large strong buildings, a few blocks from the beach, 
one of whom was the writer of this report, thought that 
they could weather the wind and tide. Soon after 3 p. m. 
of the 8th conditions became so threatening that it was 
deemed essential that a special report be sent at once to 
Washington. Mr. J. L. Cline, Observer, took the instru- 
mental readings while I drove first to the bay and then to 
the Gulf, and finding that half the streets of the city were 
under water added the following to the special observation at 
3:30 p. m.: “Gulf rising, water covers streets of about half 
city.” Having been on duty since 5 a. m., after giving this 
message to the observer, I went home to lunch. Mr. J. L. 
Cline went to the telegraph offices through water from two to 
four feet deep, and found that the telegraph wires had all gone 
down; he then returned to the office, and by inquiry learned 
that the long distance telephone had one wire still working 
to Houston, over which he gave the message to the Western 
Union telegraph office at Houston to be forwarded to the Cen- 
tral Office at Washington. 

I reached home and found the water around my residence 
waistdeep. I atonce went to work assisting people, who were 
not securely located, into my residence, until forty or fifty 
persons were housed therein. About 6:30 p. m. Mr. J. L. 
Cline, who had left Mr. Blagden at the office to look after 
the instruments, reached my residence, where he found the 
water neck deep. He informed me that the barometer had 
fallen below 29.00 inches; that no further messages could be 
gotten off on account of all wires being down, and that he 
had advised everyone he could see to go to the center of the 
city; also, that he thought we had better make an attempt in 
that direction. At this time, however, the roofs of houses and 
timbers were flying through the streets as though they were 
paper, and it appeared suicidal to attempt a journey through 
the flying timbers. Many people were killed by flying tim- 
bers about this time while endeavoring to escape to town. 

The water rose at a steady rate from 3 p. m. until about 
7:30 p. m., when there was a sudden rise of about four feet in 
as many seconds. I was standing at my front door, which 
was partly open, watching the water, which was flowing with 
great rapidity from east to west. The water at this time was 
about eight inches deep in my residence, and the sudden rise 
of 4 feet brought it above my waist before I could change 
my position. The water had now reached a stage 10 feet above 
the ground at Rosenberg avenue (Twenty-fifth street) and Q 
street, where my residence stood. The ground was 5.2 feet 
elevation, which made the tide 15.2 feet. The tide rose the 
next hour, between 7:30 and 8:30 p. m., nearly five feet addi- 
tional, making a total tide in that —— of about twenty 
feet. These observations were carefully taken and represent 
to within a few tenths of a foot the true conditions. Other 
personal observations in my vicinity confirm these estimates. 
The tide, however, on the bay or north side of the city did 
not obtain a height of more than 15 feet. It is possible that 
there was 5 feet of backwater on the Gulf side as a result of 
debris accumulating four to six blocks inland. The debris is 
piled eight to fifteen feet in height. By8 p.m. a number of 
houses had drifted up and lodged to the east and southeast of 
my residence, and these with the force of the waves acted as a 
battering ram against which it was impossible for any building 
tostand for any length of time, and at 8:30 p. m. my residence 
went down with about fifty persons who had sought it for 
safety, and all but eighteen were hurled into eternity. Among 
the lost was my wife, who never rose above the water after 
the wreck of the building. I was nearly drowned and became 
unconscious, but recovered through being crushed by timbers 
and found myself clinging to my youngest child, who had 
gone down with myself and wife. Mr. J. L. Cline joined me 
five minutes later with my other two children, and with them 
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and a woman and child we picked up from the raging waters, 
we drifted for three hours, landing 300 yards from where we 
started. There were two hours that we did not see a house 
nor any person, and from the swell we inferred that we were 
drifting to sea, which, in view of the northeast wind then 
blowing, was more than probable. During the last hour that 
we were drifting, which was with southeast and south winds, 
the wreckage on which we were floating. knocked several resi- 
dences to pieces. When we landed about 11:30 p. m., by 
climbing over floating debris to a residence on Twenty-eight 
street and Avenue P, the water had fallen 4 feet. It con- 
tinued falling, and on the following morning the Gulf was 
nearly normal. While we were drifting we had to protect 
ourselves from the flying timbers by holding planks between 
us and the wind, and with this protection we were frequently 
knocked great distances. Many persons were killed on top 
of the drifting debris by flying timbers after they had escaped 
from their wrecked homes. In order to keep on the top of the 
floating masses of wrecked buildings one had to be constantly 
on the lookout and continually climbing from drift to drift. 
Hundreds of people had similar experiences. 

Sunday, September 9, 1900, revealed one of the most horri- 
ble sights that ever a civilized people looked upon. About 
three thousand homes, nearly half the residence portion of 
Galveston, had been completely swept out of existence, and 
sage more than six thousand persons had passed from 

ife to death during that dreadful night. The correct number 
of those who perished will probably never be known, for 
many entire families are missing. Where 20,000 people lived 
on the 8th not a house remained on the 9th, re ye om occu- 
pied the houses may, in many instances, never be known. 
On account of the pleasant Gulf breezes many strangers were 
residing temporarily near the beach, and the number of 
these that were lost can not yet be estimated. I inclose 
a chart, fig. 2, which shows, by shading, the area of total 
destruction. Two charts of this area have been drawn inde- 
pendently; one by Mr. A. G. Youens, inspector for the local 
board of underwriters, and the other by myself and Mr. J. 
L. Cline. The two charts agree in nearly all particulars, and 
it is believed that the chart inclosed represents the true con- 
ditions as nearly as it is possible to show them. That por- 
tion of the city west of Forty-fifth street was sparsely set- 
tled, but there were several splendid residences in the south- 
ern part of it. Many truck farmers and dairy men resided 
on the west end of the island, and it is estimated that half 
of these were lost, as but very few residences remain stand- 
ing down the island. For two blocks, inside the shaded area, 
the damage amounts to at least fifty per cent of the prop- 
erty. There is not a house in Galveston that escaped injury, 
and there are houses totally wrecked in all parts of the city. 
All goods and supplies not over eight feet above floor were 
badly injured, and much was totally lost. The damage to 
buildings, personal, and other property in Galveston County 
is estimated at about thirty million dollars. The insurance 
inspector for Galveston states that there were 2,636 resi- 
dences located prior to the hurricane in the area of total 
destruction, and he estimates 1,000 houses totally destroyed 
in other portions of the city, making a total of 3,636 houses 
totally destroyed. The value of these buildings alone is 
estimated at $5,500,000. 

The grain elevators which were full of grain suffered the 
smallest damage. Ships have resumed loading and work is 
being rushed day and night. The railroad bridges across the 
bay were washed away, but one of these has been repaired 
and direct rail communication was established with the out- 
side world within eleven days after the disaster. Repairs 
and extensions of wharfs are now being pushed forward 
with great rapidity. Notwithstanding the fact that the 
streets are not yet clean and dead bodies are being discovered 


daily among the drifted debris, the people appear to have 
confidence in the place and are determined to rebuild and 
reestablish themselves here. Galveston being one of the 
richest cities of its size in the United States, there is no 
question but that business will soon regain its normal condi- 
tion and the city will grow and prosper as she did before the 
disaster. Cotton is now coming in by rail from different 
parts of the State and by barge from Houston. The wheels 
of commerce are already moving in a manner which gives 
assurance for the future. Improvements will be made 
stronger and more judiciously; for the past twenty-five 
years they have been made with the hurricane of 1875 in 
mind, but no one ever dreamed that the water would reach the 
height observed in the present case. The railroad bridges are 
to be built ten feet higher than they were before. The engi- 
neer of the Southern Pacific Company has informed me that 
they will construct their wharfs so that they will withstand 
even such a hurricane as the one we have just experienced. 

I believe that a sea wall, which would have broken the 
swells, would have saved much loss of both life and property. 
I base this view upon observations which I have made in the 
extreme northeastern gem of the city, which is practically 
protected by the south jetty; this part of the city did not 
suffer more than half the damage that other similarly located 
districts, without protection, sustained. 

From the officers of the U. S. Engineer tug Anna, I learn 
that the wind at the mouth of the Brazos River went from 
north to southwest by the way of west. This shows that the 
center of the hurricane was near Galveston, probably not 
more than 30 miles to the westward. The following towns 
have suffered great damage, both in the loss of life and prop- 
erty: Texas City, Dickinson, Lamarque, Hitchcock, Arcadia, 
Alvin, Manvel, Brazoria, Columbia, and Wharton. Other 
towns further inland havegsuffered, but not so seriously. 
The exact damage at these places can not be ascertained. 

A list of those lost in Galveston, whose names have been 
ascertained up to the present time, contains 3,536 names.— 
Isaac M. Cline, Local Forecast Official and Section Director. 


In tracing the hurricane from Galveston back over the Gulf 
of Mexico, reports from Gulf stations only are available dur- 
ing the early part of the 8th and on the 7th. On the 6th the 
Cromwell Line steamer Louisiana passed through the center 
of the hurricane in the middle-eastern part of the Gulf. The 
fact that this is the only vessel that is known to have en- 
countered the storm in the Gulf of Mexico indicates that the 
Weather Bureau warnings and advices were generally ob- 
served at Gulf ports. It is apparent, from the following de- 
scription by Captain Halsey, of the Louisiana, that the storm 
acquired hurricane intensity immediately after leaving the 
Florida coast, and it is equally evident that sailing vessels 
could scarcely escape serious injury or total loss in a storm 
of the character experienced by the Louisiana. 

We left New Orleans at 9:20 a. m. of September 5, and passed the 
bar at 5:22 p. m. thatafternoon. The warning flag was up at Port Eads 
as we ran out. The wind was hard from the east-northeast, and the 
barometer was at 29.87. By 6 o’clock the next morning the barometer 
was at 29.60 and falling, and the wind was blowing a gale from the 
north-northeast and circling to the north. At 10 o0’clock the wind was 
north and the barometer marked 29.25, and at 1 p. m. the barometer 
had fallen to the remarkable figure of 28.75 and we were in the storm 
center. 

I do not like to speak of anything outside of the log record, but I 
think the wind was blowing at the rate of more than 100 miles an 
hour. It went rapidly from the north to north-northeast, then to 
north-north west, west, and south. We were about half way across the 
Gulf when the storm center passed us, and the sea which it raised was 
so severe that we hove to from 12to3o0’clock. The gale held until 


about 12 o’clock that night, when it began to moderate. 

The most probable course of the hurricane from the 6th to 
9th is shown on charts Nos. 1X to XII of this Review. We 
also give in tabular form the cloud data that were available 
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Amount, kind, and direction of clouds from September 6-9, 1900. 


September 6. September 7. September 8. September 9. 
A. M. P. M. A. M. | P. M. A. M. P. M. A. M. P. M. 
2 | | 2 2 if | Zig zis & 
Port of Spain, qrinided....| 1 | ci.s. | @. | 8 ci.s. (ne. few cu e. few ci.s. | se. cls. | 2) ci.s. calm.|few ci.s. s. 
a-s. e. 1) cu, e. few cu 1 | cu. e. few cu, e. cu. se. 1 ecu. e. 
Bridgetown, Barbados..... | eu. e. 2) cu. e. ci.s. ne. | 4 cu e. 1 | cu. | e. 7 cu. e. 6 s.cu. se. 
Roseau, Dominica........... s.cu. ne. ci.s. calm.|few ci. calm. 2 ci.s. calm.few ci. calm., 2} cu. (|few ci. calm| 5 s.cu. @. 
| cu. se. a.cu. calm.few cu. e. 8icu. | 1 | cu. BO. 2) cu. e. 4 cu.n. 
Basseterre, St. Kitts......... ci-s. |e. 4 cis. | 8 | a.cu. | n. 3 | ci. n. 8 | ci.s. | n. 1 | ci. n. few ci. n. 
|} 1) 8s. 1/s.cu. e. 1 | a.cu. | 1/cu. |e. 4) cu. e. cu. e. 4° cu. e. 4° cu. ne. 
San Juan, Porto Rico....... a.s- nw. a.cu. 8. /a.cu. nw. a.s. calm ci. ne. | 8/as. | n. s.cu. | e. 5 s.cu 
8.cu. se. | @8. w. | 8. a.s. 
Santo Domingo, San. Dom. ci. n. | eu. se. | | ci. n. 10 8.cu. | sw. ci.s. | w. ci.s. calm.) cl. w. 4 acu. e. 
| 3/ s.cu. | s. 3 | cu. BO. | 
Kingston, Jamaica......... 10 n. se. 10/s.cu. se. | 10/n. e. 10 s se. a.cu. | nw. a.cu. | ne, ci.cu. w- | 10 s.cu. e. 
Santiago de Cuba, Cuba. 10° cu. se. 10/| cu. 8. 10 n 8. 10 cu. | nw. 10) n. 8. 10 | n. 8. : a.s. calm.) 10 S. 
Puerto Principe, Cuba ..... a.s 8. 10 8. 10 8 8. 10 s.cu 8 a.s. calm. n. nw. a.s. calm, 10 n. ne. 
Cienfuegos, Cuba........... | 10 n. 8. 10 a.s se a.cu | 9 | a.cu. | n. 9 | s.cu. | ne. s.cu. calm 10 s.cu. n. 
Havana, Cuba.............. | oi. ¥. a.s. sw. | 2 | ci.s. n. a.cu. | sw. ci. ne. | 2 | a.s. calm. 1 ci.s. n. few ci. w. 
2| s.cu. | sw. | 1/ cu.n, 8. a.cu. | 8. 8 | a.s. sw. 6) a.cu. | w. s-cu. | ne. 1) a.cu. nw.| 2. ci.s w- 
3 s.cu. | ty cu 8. 8/s.cu. calm s-cu. calm 2 cu. e. 
Key West, Fla | s.cu. | s. s. | 8.cu. | 8. 2/)a-s. | sw./ 1 | a.s. calm. w. | 5 s.cu. 
Jupiter, Fla... 10 n. e. 10 | s. 8s | 8's. } se. | 10/8. 8. 8 | s.cu. | se’ | 8/ s.cu. | 7| s8.cu. se. | 2/ s.cu. | se. 
Tampa, Fla | 10 n. calm. 9 8. se. | se. 7 cu. se. 9/8.cu. | 1 | as. 7 | ci. n. a.s. calm 
Jacksonville, 8. | | calm. | &8. | se. w. fewcu. |e. 2 | eu, e. cu. e. 
| | 2|a.cu.|s. 1] a.cu. | se. | We s.cu. |e. 
Savannah, Ga......... «.... | 4] cu.n. | 4 a.s. sw. | 3/ cis. | 5/ cls. | we cis. | 2/ cu. se. | 1) cu. e. j|few cu. se. 
Montgomery, Ala........... | ef. | ne. | ef. le. | 6/ci.s. | 8. 10 | s.cu. se. 3 | a.cu. | e. cu se. few s. calm 
Moadile, Ale 5 cis ne. 4 ne. | 10 s.cu. | e. ci. se. 3 ci. | 8. 2 ci. 8. 2 ei. calm.| 1. ci. w. 
2 a.s ne a.cu. ne e. 5icu. |e. 8 8.cu. | se. calm.) 8.cu. 8. 
New Orleans, La............ 4 cis. @ 9\a.s. sw. | 2/ | se. | 10/ n. ne. 10 s.cu. se. | 10 | 8.cu. (se. | ci.s. calm. 10 s.cu. s. 
Vicksburg, Miss ............ 0 0 calm |a.s. | ne | 8 ci. | 6 s.cu. | e. 7) as e | 8ias. ¢ cis. | 
Galveston, Tex ............. 0 0 calm. 4 a.s. ne. | ci. se. | 10| s.cu. | ne. 10) s. | n. 10 ne. | 10) s. 8. el. se. 
Palestine, Tex .............- 2 cu. e. 00 calm.| 10 ci. /mne. | 8 ci. nw. 1 cu. | ne 10 8. ne. | 10 n. ne. | 10 n. se. 


during the progress of the storm. The chief interest in the 
latter lies in the fact that there is an absence of suggestion 
or positive information in them as to the exact location of 
the center of the hurricane. 

At New Orleans, La., advisory messages on the 4th and 5th 
were followed the afternoon of the 5th by an order to hoist 
the storm warning. During the 6th many inquiries were 
made at that office by owners and masters of outward-bound 
vessels, and in each case the advices were to delay departures 
until after the passage of the storm. The effects of the storm 
began to be felt at New Orleans the morning of the 7th. and 
a wind velocity of 56 miles an hour was recorded at Port Eads 
at that time. At New Orleans the Shell Road to West End 
was rendered impassable by the rising waters of the canal, 
and nearly all other canals and bayous were bank full with 
water wee Po from Lake Pontchartrain. The 8th was one of 
the windiest and stormiest September days ever experienced 
in New Orleans, and the maximum wind, 47 miles an hour, 
was within 1 mile of the highest wind ever recorded at that 
station in September. The local New Orleans press com- 
mented upon the storm as follows: 

Times-Democrat, September 8, 1900: 


Bureau hung out storm warnings on Thursday, and as a consequence no 
vessels have put to sea of late. It was impossible to do more than this, 
but the people were put on their guard and waited to see at what point 
the storm would strike, for, like lightning, it seldom strikes twice in 
the same place. 


Daily States: 


Had not the blow been so well advertised by the Weather Bureau 
there might have been considerable damage done to shipping. As it 
was all the men of the sea were on their guard, and, so far as can be 
ascertained at this writing, there were only two vessels in this imme- 
diate vicinity lost, etc. 

At Mobile and Pensacola the warnings were given an equally 
effective distribution, and they were universally heeded by 
shipmasters. 

At Tampa, Fla., all shipping remained in harbor, except 
the schooner Olive, 135 tons, bound for Biloxi, Miss., which 
left while the warnings were flying. This vessel is reported 
missing. During the day and night of the 5th the gales which 
attended this storm scarcely attained hurricane force; they 
were sufficiently strong, however, to wreck a number of ves- 
sels on the keys and coasts of the southern Florida Peninsula. 
The captain of the steamship Comal felt the storm off Jupiter, 
Fla., and made no headway for twenty-four hours. He re- 


Of yesterday’s storm we had, as usual, ample notice. The Weather ports that sailing vessels could not stand the gale and were 
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driven ashore. Mr. A. J. Mitchell, Official in charge of the! 


Weather Bureau station at Jacksonville, Fla., reports that— 


The warnings were of great value to the large fleet of small sponge 
and fishing vessels on the lower coast, particularly from Cedar Keys 
south, and, so far as can be ascertained, 131 vessels, valued, with their 
outfits, at about $200,000, with crews numbering 235 men, delayed 
sailing on account of the display of the warnings. 

During September 4 the influence of the storm extended 
over Cuba and the northwest Caribbean Sea. It had at that 
time developed but little force, but had caused torrential 
rains at many places. At Santiago de Cuba 12.58 inches of 
rain fell in twenty-four hours, of which amount 10.42 inches 
fell from noon to 8 p. m. of the 3d. During the first three 
days of the month the disturbance possessed but slight in- 
tensity, and is traced to the vicinity of the Windward Islands, 
where there was evidence of its development on the last day 
of August. 


Returning to a consideration of the storm from the time 
its vortex passed Galveston, we find that, according to the 
custom of storms of this class, it experienced a rapid loss of 
energy after it had passed inland from the coast. Moving 
northward during the 9th and 10th as a disturbance of smal! 
strength, the center reached Iowa on the morning of the 11th, 
where it manifested considerable energy. During the ensuing 
twenty-four hours the storm passed eastward over the Great 
Lakes, attended by gales of unusual violence. Along this 
part of the storm’s track ample warnings had also been sent, 
and a general observance of the warnings by the shipping 
interests reduced to a minimum the damage it caused in the 
Lake region. On the morning of the 12th, when the storm 
was central in the St. Lawrence Valley, a special bulletin 
issued by the Chief of the Weather Bureau at Washington 
contained the following: 

There is little doubt that severe and dangerous gales will be encoun- 
tered to-night and to-morrow over the Banks of Newfoundland and 
along the west part of the trans-Atlantic steamship routes. 

Reports of incoming vessels show that unusually severe and 
especially destructive gales prevailed over and near the Grand 
Banks during the period specified. 


The widespread interest which has been taken in this storm 
and in the work of the Weather Bureau in determining and 
forecasting its position, character, and course is indicated by 
the following press comments, which have been selected from 
a great number of articles of a like character which have 
been published by representative newspapers of the United 
States. 


Editorial from the New York Evening Sun, September 20, 
1900: 

Meteorology is so complete a science that it can usually be depended 
on to give warning of the approach of dangerous storms. The value 
of the Weather Bureau’s forecasts of what was destined to happen at 
Galveston can not be overestimated. According to Texas papers the 
Government indications did not leave that city or any part of the ad- 
joining coast in ignorance of the prospective magnitude or violence of 
the storm. The people of Galveston read in the ery at their break- 
fast tables on Saturday that they were directly in the path of the dis- 
turbance, which had been working westward over the Gulf for nearly 
two days. The danger was upon them at that very hour, for the first 
burst of the gale struck the city between Sand 9 o’clock a. m. Dr. 
Cline, the chief of the local weather station, was then at his office. 
From that hour until 3 o’clock in the afternoon he kept a man at the 
telephone, who called up every town and hamlet and all country resi- 
dents within reach, informing them that there were signs of an inun- 
dation, and answered hundreds of calls for reports from the city and 
country, by which the news was spread on every hand. 

The warnings which were sent out by Dr. Cline are said to have 


saved thousands of lives along the coast. The Texas papers show that 
in some towns and villages and at many plantations and farms the 
force of the wind and the rise of water were as necessarily fatal to 


life as at Galveston, but that the inhabitants and residents profited 
by their information to escape inland. The actual signs of the ap- 
proach of the tempest were correctly read by Dr. Cline, and he was 
supplied with still further information from Washington. The differ- 
‘ence between the heights of the barometer at Galveston and New 
Orleans and points north and west of the Texas city was the best 
prophecy of what might take place, and all through Saturday morning 
and until the weather station was closed the pressure showed that the 
worst was yet to come and would probably be some hours in arriving. 
The steady increase of the force of the wind and the gradual rise of 
the water on both sides of the city, the breakers on the Gulf beach 
rolling high, the rush of the sea into the bay, easily seen on the water 
front, an the backing up of the flood in the bay under the violent 
northeast gale, which soon made canals of the streets, left no doubt in 
the minds of cautious citizens that a catastrophe was imminent. Had 
the impression these facts created been more generally extended by a 
proper use of the information obtainable from the weather station, 
some thousands of lives which were lost might have been saved. 

The idea may be dismissed as purely scientific, theoretical, and 
academic by very many intelligent persons. But none, except a fatal- 
ist, or one who does not believe in the uses of modern science, can 
neglect the lesson of the warnings. It seems that perhaps the largest 
number of lives were lost as a result of a refusal to accept them. The 
oldest residents were not thrown into a panic even when the water 
had flooded the whole city. They remembered the height reached by 
the tide in the storm of 1875, and as most of them, having built their 
houses after that event so that the first floor was above the level of 
danger then, were dwelling in such residences or had friends who oc- 
cupied them, ~om | repaired to these refuges. But the water climbed 
above its old mark and the wind, reaching a maximum at times of 100 
miles an hour, assisted it in destroying nearly all of the stoutest 
houses. Dr. Cline occupied such a building, and was confident that 
the water would not reach his first floor, but his home was utterly de- 
molished. He spent all the late afternoon in carefully watching the 
advancing height of the water and he did not give up his hope that 
his place would withstand the storm until the 1875 water mark was 
passed. In that last hour he waved warnings from his porch to his 
neighbors, telling them to fly to higher ground. Some could heed his 
warnings, but by far the most of the people were caught in the same 
= that he was. 

ther proof of the value of the Weather Bureau’s warnings is not 
wanting. Thousands of persons dwelling along the beach and east and 
west of Galveston fled to places of safety in ee of the fact that many 
persons far inland were drowned. Almost all of them had news from 
the weather station which told them of theirdanger. The beach resi- 
dents fled, and the islanders were confident, like Dr. Cline and other 
residents of Galveston, that the storm could not bring the flood high 
enough to eat away the foundations of their houses. These people 
could nearly all have been alive at this moment. All this goes to show 
that the inhabitants of this country, especially those who are residents 
of districts liable to floods, should under no circumstances and at no 
time refuse to heed the warningsof the Weather Bureau. They would 
do well to observe and obey these with a degree of prudent caution 
equal to that displayed by the ship’s master who takes note of the cau- 
tionary warnings at the Government’s stations when it comes time to 
put to sea. 


From the Boston Herald, September 17, 1900. 


The excellent service rendered by the Weather Bureau during the 
recent storms, which carried havoc in their path, is deserving of recog- 
nition. It was not through any lack of attention on the part of the 
forecasters that the victims of the hurricane on the Texas coast were 
overtaken by such a terrible disaster. The weather office sent out its 
hurricane warnings both for the Atlantic and Gulf coasts, and when the 
storm turned from the north of Cuba westward the Bureau turned its 
attention to Texas, and on the morning of the 7th, nearly thirty-six 
hours before the disaster, warned the people of Galveston of its coming, 
and during that day extended its warnings all along the Texas coast, thus 
preventing vessels from leaving. Furthermore, the weather officials 
were remarkably successful in anticipating the coming of the hurri- 
cane, with less force, up toward the lakes, and thence in this direction. 
That such horrible disasters followed in the storm’s path must be taken 
as showing either that the warnings were unheeded or that the havoc 
wrought was something inevitable. 


From the Buffalo, N. Y., Courier of September 16, 1900: 


The accuracy with which the coming and the course of the recent 
great storm were predicted, and the promptness with which warning 
was furnished to the mariners of the Gulf coast and the Great Lakes, 
afforded reason for noting the advanced efficiency of the United States 
Weather Bureau. 


Editorial from the Marine Record, Ohio, September 13, 
1900: 


The Weather Bureau, also the officers in charge of lake stations, 


| 


SepremBER, 1900. 


MONTHLY WEATHER REVIEW. 377 


ve full and ample warnings of Tnesday night’s gale which swept over 
the lakes with such sad results to life and property. There can be no 
doubt but that this one warning alone has repaid the country for the 
outlay of the entire annual appropriation granted by Congress for the 
maintenance of the service. Too much credit can not be given to the 
Chief of the Weather Bureau and the officers in charge of lake sta- 
tions for the energetic and well advised measures taken to warn ves- 
sels of the approach of the late gale and its probable severity. 


Editorial from the Inter-Ocean, Chicago, IIl., September 
14, 1900. 


Simple justice demands public ape ps of the efficiency of the 
Chief of the Meteorological Bureau and his staff. They have demon- 
strated their usefulness in such manner as to set at rest all doubt with 
regard to the wisdom the Government has displayed in maintaining’ 
the weather service against all opposition and all ignorant prejudices. 

The heated period which prevailed almost continuously 
over the eastern part of the United States during July and 
August was permanently broken by the tropical storm de- 
scribed herein, and advices to this effect were given in a 
special bulletin which was issued the morning of September 
12, 1900. 

From the 15th to the 18th a cool wave, which produced the 
first frost of the season, extended from the Northwestern 
States over the Lake region, and frost occurred in the North- 
western States from the 25th tothe 27th. Warnings of these 
frosts were distributed over the districts visited. In the 
north Pacific coast States the occurrence of frost on the 19th, 
24th, 25th, 27th, and 28th was, as a rule, predicted. 

On the 23d and 24th snow fell in the mountains and hills 
about Salt Lake City, Utah. The Weather Bureau observer 
at Cheyenne, Wyo., reports that snow fell as far west as 
Evanston, and that a depth of 13 inches was measured at 
Sherman the morning of the 25th. On the 24th railroad 
contractors working on a big contract on Sherman Hill were 
specially informed by the Weather Bureau observer at Chey- 
enne of the approaching storm. 

Toward the close of the month damage was caused by a 


rapid rise in the Colorado, Brazos, and Trinity rivers, Texas. | p 


Towns on the Colorado, south of Austin, were warned of the 
impending flood, and the inhabitants of the bottom lands of 
the Trinity were warned in time to escape. Interests along 
the Brazos River were also warned, on the 27th, that the rise 
would continue during the next few days and overflow low 
land. 


CHICAGO FORECAST DISTRIOT. 


The principal meteorvlogical feature was the passage of the 
Galveston storm across the lakes. On the morning of the 11th 
this storm was central over Iowa, and its characteristics were 
such that it was deemed advisable to at once send storm warn- 
ings to upper lake ports. The warnings were made especially 
strong because lake captains do not expect severe storms during 
the month of September, and stated that “the storm would be 
dangerous for practically all vessels to leave port.” 

The great force of the storm was not felt on Lake Superior, 
but it was not deemed advisable to take any chances on the 
direction of the storm’s movement, and consequently all ports 
received equal warnings. Some of the lake stations reported 
higher wind velocities than any reported previously for sev- 
eral years, and the fact that few wrecks and casualties occurred 
was undoubtedly due to the advices issued by the Weather 
Bureau. 

A storm of considerable energy moved eastward across the 
upper Lake region during the 15th and 16th. On the 15th 
warnings for this storm were ordered at all upper lake ports, 
except at Chicago and Milwaukee. 

A general frost condition moved from the extreme north- 
west over the upper Mississippi Valley and the western Lake 
region from the 15th to the 18th. As this was the first frost 


of the season, the warnings were probably of great value. 
Frost warnings were also issued on the 25th, 26th, and 27th, 
in advance of frost which occurred in the Northwest and the 
northern Lake region.—H. J. Cox, Professor of Meteorology. 


SAN FRANCISCO FORECAST DISTRICT. 


No special forecasts or warnings were issued during the 
month.—G. H. Willson, Local Forecast Official. 


PORTLAND, OREG., FORECAST DISTRICT. 


The only storm during the month attended by high winds 
passed over the northern portion of the district on the 22d. 

The storm struck the Gulf of Georgia with great violence 
and several small steamboats were capsized and sunk and 
their occupants were undoubtedly drowned. A dispatch from 
Tacoma says: “Steamboat men all say that the storm last 
night was the worst for many years, and the little damage 
done to shipping was due to danger warnings being displayed 
foretelling the storm.” Frosts occurred on the 19th, 24th, 
25th, 27th, and 28th, which were generally forecast.—A. B. 
Wollaber, Acting Forecast Official. 


—— 
HAVANA, CUBA, FORECAST DISTRICT. 


Stations in Cuba, Jamaica, Haiti, Turks Island, Santo Do- 
mingo, and Porto Rico and shipping interests were fully in- 
formed of the location, character, and course of the tropical 
storm which moved westward over the Caribbean Sea during 
the first three days of September and crossed northward over 
the western central part of Cuba during the 4th. The storm 
was not severe in the West Indies although the rains were, in 
laces, torrential. At Santiago, Cuba 24.34 inches of rain 
fell from 8 a.m. of the 3d to 8 p.m. of the 7th, of which 
amount 12.58 inches fell in the twenty-four hours ending 8 
a.m. of the 4th.—W. B. Stockman, Forecast Official. 


AREAS OF HIGH AND LOW PRESSURE. 


During the month there were nine highs and nine lows 
with sufficiently definite progressive movement to admit of 
their being charted. (See ChartsI and II.) A brief descrip- 
tion of their movements and more prominent characteristics 
follows herewith: 

Highs.—It is particularly worthy of mention that none of 
the highs moved south of the thirty-ninth parallel except a 
minor offshoot of the one charted as No. VII. All except Nos. 
I, VI, VII, and the smaller section of No. IX originated in the 
Province of Alberta, N. W.T. Nos. III, IV, and IX moved 
almost directly eastward over Canada to the Atlantic Ocean. 
No. IX was joined over central Ontario by another section 
which had moved up from central Illinois. Nos. II and VIII 
also moved eastward over Canada, first taking a southeasterly 
course through the Dakotas, and thence easterly. No. I origi- 
nated on the north Pacific coast, moved southeastward to 
Nebraska, and thence eastward to the southern New England 
coast, making on the way a detour through the Lake region. 
No. VI moved along the Pacific coast from northern Cali- 
fornia through Washington. No. VII originated in Wyoming, 
moved eastward to the upper Ohio Valley, then turned sharply 
northward to Ontario, again eastward to the Maine coast, and 
finally northeastward into the Atlantic by way of St. Johns, 
N. F 


During the earlier days of the month a high area also set- 
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tled off the middle and south Atlantic coasts, causing a con- 
tinuance over the Atlantic States of the abnormally warm 
weather which had already prevailed for an almost unbroken 
period of over two months. 


Movements of centers of areas of high and low pressure. 


AV 
| First observed. | Last observed Path. dled. 
| | aia 
High areas. © Miles. Days. Miles. Miles. | 
1233, 5,p.m. 42 70 «62,950 4.5 656 27.8 
4.p.m 53 114 Sam. 45 64 2475 3.5 707 29.5 
py 7,a.m. 52) 14 46 60 2.575 4.5 572 23.8 
TV 52) 114) 16,a.m. 46 60 2.660 4.0 665 | 27.7 
54 114/21.a.m. 48 52 4,285 7.0 612 | 25.5) 
19,p.m.| 124|21,p.m. 48 122 "580 8010.8 
VY 20,a-m. 43 2%,a.m. 48 52. 38,625 6.0 604 
2%, p.m. 88 114 2.a.m. 46 60 2,885 4.5 641 26.7 
429, a.m. 31.2 
Sums........- 27,125 43.5 6,081 253.3 
Mean of 10. 
Mean of 43.5 | | 
w areas. | 
la.m.| 15) 67 12p.m. 46 60 5,200 452 18.8 
lam.) 108 2am. 725 «(1.0 725 
118 7am. 48 52 3, 295 4.0 824 
| § 3,1 7. 40 
ILa.m.| 4 14 am. 48 52 2,935 4.0 734 «80.6 
415, a.m. 975 18.4 
vil 717, a.m. | 33 1138 21,a.m 48 52 7.0 546 22.8 
22.a.m.| 51 120 2pm. 48 86 2,130 3.5 609 «25.4 
26, p.m. (114 49 1.28 385 349 «14.5 
Mean of 11 
2,985 ...... 587 24.5 
Mean of 59.5 
22.6 
* October. 


Lows.—With the exception of those of tropical origin, none. 


of the low centers appeared south of the forty-second parallel 
except the lower section of No. VII, which was first noticed 
in southwestern Arizona. In fact they were for the most 
part limited to that portion of the country north of the forty- 
fifth parallel. Their mean direction of movement was almost 
due eastward or east-southeastward, and three of them, Nos. 
II, VIII, and IX, disappeared to the northeastward after leav- 
ing Lake Superior. No. II was a depression that had re- 
mained practically stationary over the extreme northwest 
since the morning of August 28, and it was not until the 
morning of September 1 that any progressive tendency de- 
veloped. There was also a depression over the northwest. 
from the evening of the 6th until the evening of the 10th, or 
until the tropical storm charted as No. I had turned eastward 
while leaving northern Kansas. 

Of the three tropical storms—Nos. I, IV, and VI—No. 1. 
stands forth most prominently as the destructive hurricane 
of the early days of the month which created such terrible 
devastation and destruction at Galveston, Tex. A full history 
of this storm appears in another portion of this Review. No. 
IV was a moderate disturbance, without destructive energy, 
which first appeared south of Cuba on the morning of the 
10th. It reached the Louisiana coast by the evening of the 
12th, and then recurved to the northeastward, reaching the 
southern New England coast on the morning of the 16th; it 
then moved northward to eastern Ontario, where it was joined 
by another depression of nearly equal intensity; it continued 
eastward in the track of the latter through Cape Bretou Island 
into the Atlantic. No. VI was first reported by the captain 


_rado river districts. 
tunity was afforded to test the efficiency of the newly organ- 


of the steamship Hungaria in latitude 21°, longitude 60°, on 
the 13th. It moved slowly northward, apparently passing 
westward and close to the islands of Bermuda on the evening 
of the 17th. It moved more rapidly during the night of the 
17th, and on the morning of the 18th was evidently central 
a short distance southeast of the southern New England 
coast, from whence it turned northeastward along the coast, 
passing off the Newfoundland coast on the morning of the 
19th. This storm caused only moderately high winds on the 
New England and middle Atlantic coasts, but was evidently 


much more severe in its effects over its ocean path.—H. (. 
- Frankenfield, Forecast Official. 


RIVERS AND FLOODS. 


Stages of water satisfactory to navigational interests pre- 
vailed during the month over the entire length of the Mis- 
sissippi River. There was a fall of a few feet south of the 
mouth of the Ohio River, while to the northward there was 


arise of a foot or more except between Cairo, II]., and the 


mouth of the Missouri River, where there was but little 
change, the fall in the Missouri counterbalancing the rise 
which came down from the upper Mississippi. There was 
also a general fall of 1.5 to 3.5 feet in the Ohio River, the 
maximum fall occuring over the lower river. The Tennessee 
River fell considerably and navigation was suspended on its 
upper portion for the first few days of the second decade of 
the month, the river at Chattanooga, Tenn., reaching the 
lowest stages recorded for corresponding periods since 1883. 

Nothing further of interest was noted except in Texas, 


where heavy rains from the 20th to the 23d, inclusive, and 


later in northwestern Texas, caused very rapid, and in many 
places, destructive floods over the Brazos, Trinity, and Colo- 
Along the Brazos River excellent oppor- 


ized flood service. Warnings of danger-line stages at Waco, 
Tex., were issued on the 24th, and for that portion of the 
river between Waco and Hempstead, Tex., on the 27th. 
These warnings, which were issued from the Weather Bureau 
Office at Galveston, Tex., were accurate and timely, and the 
new service has been the subject of much favorable comment 
by those who are particularly interested. The greater por- 
tion of the damage done was unavoidable, and was limited 
chiefly to the loss of cotton and other field crops in the low- 
lands. In the vicinity of Fort Worth, Tex., where the rain- 
fall was torrential, the Trinity River rose 20 feet during the 
night of the 20th. On the 27th a great volume of water 
came out of the West Fork of the Trinity, and on the 28th 
the main river at Fort Worth reached a height of at least 
35 feet, and was more than one mile wide. One life was 
lost near Dallas, Tex., and the damage by overflow to crops, 
buildings, and railroads amounted to perhaps $100,000. Con- 
ditions along the Colorado River were very similar, and 
while no estimates of the damage have been received, it is 
very probable that the total amount of the loss will be fully 
as great, if not greater, than that along the Trinity River. 
The highest and lowest water, mean stage, and monthly 
range at 129 river stations are given in Table XI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are: Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on 
the Cumberland; Johnsonville, on the Tennessee; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red.—H. C. Frankenfield, Forecast Official. 
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CLIMATE AND OROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the respective sections of the Climate 
and Crop Service. The name of the section director is given 


after each summary. 
Rainfall is expressed in inches and temperature in degrees 


Fahrenheit. 

Alabama.—The mean temperature was 77.8°, or 3.2° above normal; 
the highest was 100°, at Brewton on the 28th, and the lowest, 46°, at 
Scottsboro on the 18th. The average precipitation was 4.00, or 1.67 
above normal; the greatest monthly amount, 8.55, occurred at Marion, 
and the least, 0.46, at Tuskegee.—F. P. Chaffee. 

Arizona.—The mean temperature was 73.3°, or 3.2° below normal; the 
highest was 113°, at Blaisdell on the 5th, and the lowest, 19°, at 
Strawberry on the 28th. The average precipitation was 1.54, or 0.71 
above normal; the greatest monthly amount, 6.54, occurred at Bisbee, 
while none fell at a number of stations.— W. G. Burns. 

Arkansas.—The mean temperature was 78.0°, or 4.5° above normal; 
the highest was 104°, at Texarkana on the 17th, and the lowest, 49°, at 
Corning on the 17th and 30th and at Pond on the 30th. The average 
precipitation was 4.25, or 0.98 above normal; the greatest monthly 
amount, 9.17, occurred at Silversprings, and the least, 1.24, at Blanch- 
ard.—Z. B. Richards, 

California.—The mean temperature was 65.4°, or 3.1° below normal; 
the highest was 115°, at Salton on the 8th, and the lowest, 10°, at 
Bodie on the 17th and 25th. The average precipitation was 0.22, or 0.25 
below normal; the greatest monthly amount, 3.43, occurred at Shasta, 
while none fell at 45 stations.—@. H/. Willson. 

Colorado.—The mean temperature was 57.8°, or 1.4° below normal; 
the highest was 104°, at Crook on the 9th, and the lowest, 9°, at Wagon- 
wheel Gap on the 2Ist. The average precipitation was 1.19, or 0.22 
above normal; the greatest monthly amount, 5.15, occurred at Vilas, 
and the least, trace, at Buenavista, Perry Park, Salida, and Wallet.— 
F. H. Brandenburg. 

Florida.—The mean temperature was 80.4°, or 1.5° above normal ; 
the highest was 99°, at McClenny on the 24th, and the lowest, 56°, at 
Wausau on the I%th and at McClenny on the 27th. The average pre- 
cipitation was 4.75, or 2.55 below normal; the greatest monthly 
amount, 10.50, occurred at Fort Meade, and the least, 0.80, at Carra- 
belle. —A. J. Mitchell. 

Georgia.—The mean temperature was 77.3°, or 3.0° above normal; the 
highest was 103°, at Bellville on the 28th, and the lowest, 41°, at Dah- 
lonega on the 18th. The average precipitation was 3.06, or 0.50 below 
normal; the greatest monthly amount, 7.11, occurred at Tallapoosa, and 
the least, 0.50, at Hephzibah.—J. B. Marbury. 

Idaho.—The mean temperature was 55.6°, or 1.1° below normal; the 
highest was 101°, at Hagerman on the 3d, and the lowest, 8°, at Chester- 
field on the 27th. The average precipitation was 0.82, or 0.04 below 
normal; the greatest monthly amount, 3.34, occurred at St. Maries, 
while none fell at American Falls.—S. M. Blandford. 

lUinois.—The mean temperature was 69.4°, or 2.2° above normal; the 
highest was 102°, at Cobden on the 8th, and the lowest, 30°, at Mar- 
tinton on the 18th. The average precipitation was 3.41, or 0.23 above 
normal; the greatest monthly amount, 5.75, occurred at Loami, and 
the least, 1.50, at Strawn.—M. FZ. Blystone. 

Indiana, —The mean temperature was 70.3°, or 4.1° above normal; the 
highest was 102°, at Salem on the 8th, and the lowest, 31°, at Wina- 
mac onthe 18th. The average precipitation was 2.06, or 0.91 below 
normal; the greatest monthly amount, 5.63, occurred Washington, and 
the least, trace, at Valparaiso.— C. F. R. Wappenhans. 

Jowa.—The mean temperature was 64.4°, or about normal; the high- 
est was 99°, at Wapello on the 5th, and the lowest, 26°, at Sioux 
Center on the 29th. The average precipitation was 4.98, or about 2.00 
above normal; the greatest monthly amount, 8.82, occurred at Spirit 
Lake, and the least, 2.48, at Leclaire.—J. R. Sage, Director; G. M. /p- 
pel, Assistant. 

Kansas.—The mean temperature was 70.4°, or 1.1° above normal; the 
highest was 108°, at Altoona on the 6th, and the lowest, 29°, at Cool- 
idge on the 29th. The average precipitation was 6.37, or 3.20 above 
normal; the greatest monthly amount, 14.35, occurred at Chanute, and 
the least, 0.78, at Wallace.—T. B. Jennings. 

Kentucky.—The mean temperature was 74.6°, or 3.8° above normal; 
the highest was 102°, at Maysville on the 10th, and the lowest, 35°, 
at Marrowbone on the 18th. The average precipitation was 2.25, or 
0.35 below normal; the greatest monthly amount, 6.85, occurred at 
Marrowbone, and the least, 0.60, at Scott.—H. B. Hersey. 

Louisiana.—The mean temperature was 81.3°, or 4.3° above normal; 
the highest was 104°, at Minden on the 17th, and the lowest, 58°, at 
Como on the 17th. The average precipitation was 2.80, or 1.09 below 
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normal; the greatest monthly amount, 10.13, occurred at Port Eads, 
and the least, 0.20, at L’Argent.— W. 7. Blythe. 

Maryland and Delaware.—The mean temperature was 72.1°, or 4.6° 
above normal; the highest was 103°, at Hancock, Md., on the 11th, 
and the lowest, 29°, at Deerpark, Md., on the 19th. The average pre- 
cipitation was 3.70, or 0.30 above normal; the greatest monthly amount, 
8.25, occurred at Rockhall, Md., and the least, 0.40, at Deerpark, Md.— 
Oliver L. Fassig. 

Michigan.—The mean temperature was 63.0°, or 3.1° above normal; 
the highest was 95°, at Traverse City on the Ist and at Mount Clemens 
on the 11th, and the lowest, 19°, at Humboldt on the 29th. The aver- 
age precipitation was 3.23, or 0.08 below normal; the greatest monthly 
amount, 12.85, occurred at Calumet, and the least, 0.49, at Carson- 
ville.—C. Schneider. 

Minnesota.—The mean temperature was 58.2°, or about normal; the 
highest was 95°, at Milaca on the Ist, and the lowest, 24°, at Glencoe 
on the 15th and at Detroit and Milan on the 27th. The average pre- 
cipitation was 6.55, or 3.57 above normal; the greatest monthly amount, 
15.30, occurred at Hallock, and the least, 2.33, at Morris.—7. 8S. Outram. 

Mississippi.—The mean temperature was 79.7°, or 5.2 above normal; 
the highest was 103°, at Brookhaven on the 17th, and the lowest, 50°, 
at Booneville on the 17th, and at Aberdeen, Batesville, and Corinth 
on the 18th. The average precipitation was 2.44, or 0.30 below nor- 
mal; the greatest monthly amount, 8.51, occurred at Bay St. Louis, and 
the least, 0.63, at Agricultural College.— W. S. Belden. 

Missouri.—The mean temperature was 70.9°, or 1.9° above normal; 
the highest was 100°, at Princeton on the 5th, and the lowest, 29°, at 
Bethany on thel7th. The average precipitation was 4.77, or 1.38 above 
normal; the greatest monthly amount, 10.57, occurred at Neosho, and 
the least, 1.18, at Edgehill.—A. 2. Hacke/t. 

Montana.—The mean temperature was 53 6°, or 1.8° below normal; the 
highest was 100°, at Ekalaka on the 3d, and the lowest, 8°, at Mur- 
tinsdale on the 27th. The average precipitation was 1.60, or 0.42 above 
normal; the greatest monthly amount, 3.70, occurred at Columbia 
Falls, and the least, 0.16, at Chester—Z. J. Glass. 

Nebraska.—The mean temperature was 64.5°, or 0.8° above normal ; 
the highest was 105°, at Geneva on the 5th, and the lowest, 23°, 
at Kennedy on the 26th. The average precipitation was 2.66, or 0.82 
above normal; the greatest monthly amount, 10.45, occurred at Genoa, 
while - fell at several stations in the southwestern portion.—@. A. 

nd, 

Nevada.—The mean temperature was 56.1°, or 5.4° below normal; 
the highest was 99°, at Los Vegas on the 6th, and the lowest, 17°, 
at Elko on the 28th. The average precipitation was 0.30, or about 
0.05 below normal; the greatest monthly amount, 1.35, occurred at 
Ely. while none fell at many stations.—J. H. Smith. 

New England.—The mean temperature was 62.6°, or 2.3° above nor- 
mal; the highest was 99°, at Berlin Mills, N. H., on the 15th, and the 
lowest, 25°, at Flagstaff, Me., on the 18th and at Carmel, Me., on the 
19th. The average precipitation was 2.98, or 1.30 below normal; the 
greatest monthly amount, 5.81, occurred at Newton, N. H., and the 
least, 1.00, at Woodstock, Vt.—J. W. Smith. 

New Jersey.—The mean temperature was 69.9°, or 3.6° above normal ; 
the highest was 98°, at Bridgeton on the 6th, and the lowest, 32°, at 
Layton on the 19th. The average precipitation was 2.86, or 0.82 below 
normal; the greatest monthly amount, 7.37, occurred at Billingsport | 
Lighthouse, and the least, 1.09, at Cape May Coartheuss,— I W. 
McGann. 

New Mevico.—The mean temperature was 64.3°, or 0.4° below normal; 
the highest was 100°, at Roswell on the 15th, and the lowest, 25°, at 
Winsors on the 20th and 29th. The average precipitation was 3.12, or 
1.35 above normal; the greatest monthly amount, 6.53, occurred at Ros- 
well, and the least, 0.63, at Olio.—R. M. Hardinge. 

New York.—The mean temperature was 64.0°, or 3.8° above normal; 
the highest was 99°, at Wedgewood on the 11th, and the lowest, 27°, at 
Axton and New Lisbon on the 19th. The average precipitation was 
2.27, or 1.42 below normal; the greatest monthly amount, 4.90, oc- 
curred at Canton, and the least, 0.41, at Penn Yan.—R. G. Alen. 

North Carolina.—The mean temperature was 74.9°, or 4.5° above 
normal; the highest was 101°, at Littleton on the 10th and at Southern 
Pines on the 12th, and the lowest, 38°, at Linville on the 19th. The 
average precipitation was 245, or 1.90 below normal; the greatest 
monthly amount, 6.74, occurred at Horse Cove, and the least, 0.73, at 
Charlotte.— C. F. von Herrmann. 

North Dakota.—The mean temperature was 54.6°, or 2 8° below nor- 
mal; the highest was 98°, at Fort Yates on the Ist, and the lowest, 17°, 
at Ashley on the 26th and at Fort Yates on the 27th. The average pre- 
cipitation was 4.95, or 3.98 above normal; the greatest monthly amount, 
9.72, occurred at Minto, and the least, 1.41, at Ashley.—B. H. Bronson. 

Ohio.—The mean temperature was 69.3°, or 3.7° above normal; the 
highest was 100°, at Hanging Rock on the 8th, 9th, and 10th, and at 
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New Richmond on the 8th; the lowest was 33°, at Orangeville on the 

19th. The average precipitation was 1.76, or 0.88 below normal; the 

eatest monthly amount, 4.12, occurred at Plattsburg, and the least, 
.28, at Cincinnati.—J. Warren Smith. 

Oklahoma and Indian Territories.—The mean temperature was 75.7°, or 
1.4° above normal; the highest was 105°, at Waukomis on the 6th, and 
the lowest, 35°, at Wood on the 29th. The average precipitation was 
6.68, or 4.07 above normal; the greatest monthly amount, 11.86, occurred 
at Tahlequah, and the least, 2.13, at Webbers Falls.— C. M. Strong. 

.—The mean temperature was 58.2°, or 1.3° below normal; 
the highest was 97°, at Buckhorn on the 2d, and the lowest, 13°, at 
Riverside on the 26th. The average precipitation was 1.83, or nearly 
normal; the a monthly amount, 4.89, occurred at Bullrun, 
and the least, 0.24, at Burns.—A. B. Wollader. 

Pennsyloania,—The mean temperature was 68.4°, or 4.7° above nor- 
mal; the highest was 100°, at Irwin on the Ist, at Derry Station on the 
3d, and at Athens on the llth, and the lowest, 27°, at Lawrenceville 
on the 18th and at Dushore on the 19th. The average precipitation 
was 1.77, or 1.52 below normal; the greatest monthly amount, 6.90, oc- 
curred at Swarthmore, and the least, 0.48, at Lock No. 4.—L. M. Dey. 

South Carolina.—The mean pupeare was 77.1°, or 2.9° above nor- 
mal; the highest was 100°, at Yorkv 
bia, and Santuc on the 13th, and at Temperance on the I4th, and the 
lowest, 45°, at Holland and Walhalla on the 17th. The average pre- 
cipitation was 2.83, or 1.30 below normal; the greatest monthly amount, 
6.15, occurred at Trial, and the least, 1.08, at Temperance.—J. W. Bauer. 

kota.—The mean temperature was 60.6°, or about 2.0° below 

normal; the highest was 101°, at Cherry (reek on the 4th, and the 

lowest, 20°, at Ipswich on the 17th and 27th. The average precipita- 

tion was 3.32, or about 1.95 above normal; the greatest monthly amount 

a occurred at Elk Point, and the least, 0.46, at Academy.—S. W. 
n. 

Tennessee.—The mean temperature was 75.1°, or 4.4° above normal; 
the highest was 98°, at Oakhill on the 7th and 8th and at Maryville on 
the 11th and 12th, and the lowest, 34°, at Erasmus on the 18th. The 
ave precipitation was 3.42, or 0.61 above normal; the greatest 
monthly amount, 7.33, occurred at Dyersburg, and the least, 1.07, at 
Tullahoma.—H. C. Bate. 

Texas.—The mean temperature, determined by comparison of 44 
stations distributed throughout the State, was 3.3° above normal. 
Nearly normal conditions prevailed over the Panhandle, while over 
the other portions of the State there was a general excess, ranging from 
1.0° to 5.2°, with the greatest over east Texas and the eastern portion of 
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north Texas. The highest was 105°, at Fort McIntosh on the 10th, and 
the lowest, 41°, at Amarillo on the 27th. The average precipitation, 
determined by comparison of 51 stations distributed throughout the 
State, was 2.60 above normal; there was a deficiency over the western 
rtion of the coast district and the eastern portion of southwest 
exas; nearly normal conditions prevailed along the extreme eastern 
border of the State, while over the other portions there was a general 
excess, ranging from about 1.00 to 12.71, with the greatest in the vicin- 
ity of Coleman; the greatest monthly amount, 15 82, occurred at Cole- 
man, and the least, 0.05, at Fort Seleted—t. M. Cline. 

Utah.—The mean temperature was 57.7°, or 4.1° below normal; the 
highest was 97°, at Hite on the 5th, and the lowest, 10°, at Loa on the 
28th. The average precipitation was 1.28, or 0.42 above normal; the 
greatest monthly amount, 3.40, occurred at Tropic, and the least, 0.07, 
at Richfield..—L. H. Murdoch. 

Virginia.—The mean temperature was 73.2°, or 3.8° above normal; 
the highest was 104°, at Buckingham and Fontella on the 9th, and the 
lowest, 37°, at Dale Enterprise on the 15th and at Meadowdale on the 
19th. The average precipitation was 3.76, or 0.97 above normal; the 
greatest monthly amount, 8.05, occurred at Birdsnest, and the least, 
1.20, at Columbia.—Z. A. Hoans. 

Washington.—The mean temperature was 57.2°, or 0.5° below normal; 
the highest was 97°, at Lyle on the 12th, and the lowest, 20°, at Center- 
ville on the 26th. The average precipitation was 1.52, or 0.34 below 
normal; the greatest monthly amount, 3.05, occurred at Granite Falls, 
and the least, 0.08, at Sprague.—@. N. Salisbury. 

West Virginia.—The mean temperature was 71.1°, or 4.4° above normal; 
the highest was 100°, at Burlington on the 10th and at Romney on the 
11th, and the lowest, 35°, at Dayton on the 18th and at Philippi on the 
19th. The average precipitation was 1.92, or 1.03 below normal; the 
greatest monthly amount, 5.50, occurred at Princeton, and the least, 
0.34, at New Martinsville.—Z. C. Vose. 

Wisconsin.—The mean temperature was 61.1°, or 1.2° above normal; 
the highest was 97°, at Prairie du Chien on the 6th, and the lowest, 28° 
at Medford on the 17th, at Hillsboro on the 18th, and at Hayward an 
Knapp on the 27th. The average precipitation was 5.20, or 2.00 above 
normal; the greatest “wae, amount, 9.46, occurred at Knapp, and 
the least, 1.51, at Oshkosh.— W. M. Wilson. 

ing.—The mean temperature was 54.7°, or 1.8° below normal; 
the highest was 98°, at Bittercreek on the 7th, and the lowest, 10°, at 
Daniel on the 18th. The average precipitation was 1.09, or 0.23 below 
normal; the greatest monthly amount, 2.19, occurred at Cheyenne, and 
the least, 0.20, at Bittercreek.— W. 8. Palmer. 


SPECIAL CONTRIBUTIONS. 


THUNDERSTORMS AT ANTIGUA, W. I. 
By W. H. ALtexanper, Observer Weather Bureau, dated September 25, 1900. 


Coincident with the passage of a weak cyclonic disturbance | 
over or near the Leeward Islands during the last days of 
August, 1900, there occurred a number of thunderstorms.| 
At St. Kitts thunderstorms occurred on the nights of August 


30 and 31 and September 1. These storms, however, were 
very mild as compared with the one at Antigua on the night 
of August 30, which appears to have been of such unusual 
and marked severity as to merit special attention. By re- 
quest Mr. Francis Watts, government sey and agricul- 
tural chemist for the Leeward Islands, has kindly furnished 
the following data relative to the preceding meteorological 
conditions and attendant incidents. 

The regular observations made at the government labora- 


tory at St. Johns at 9 a. m. and 3 p. m., local time, were as 
follows, viz: 
| Be. Temperature. Wind. | Clouds, 
Time. | Es | ¢ | g | | 
29.900 81 78 | 75.0 ne. | 2 0.00 7 | ci.en. 


©The original does not say reduced to standard gravity, but it is assumed that. 
this correction, —0.06 inch, has been applied —C. A. 
Special readings of the barometer were made as follows, 


viz: 11:50 a. m., 29.942; 12:50 p. m., 29.913; 2:05 p. m., 


(29.881; and 3:25 p. m., 29.840. Changes in the wind direc- 


tion were noted as follows, viz: At noon, north-northwest; 
at 3 p. m., north; at 6 p. m., west; and at 8 p. m., southwest. 
The total wind movement was only 155 miles for the day, or 
an average of 6.5 miles per hour. 

Mr. Watts writes: 


During the whole period there was nothing more than a light breeze. 
About 10 P. m.athunderstorm sprung up to the southwest and came 
up over the land, appearing to be most severe over the region south- 
west of St. Johns Harbor, and generally within a radius of 3 miles of 
St. Johns. It died away soon after midnight. While it lasted it was 
very severe; the lightning was brilliant and almost continuous, while 
the flashes were very quickly followed by loud peals of thunder. One 
house in town was struck, and the gaff of the flagstaff at Goat Hill sig- 
nal station was shattered by the lightning. The following is the rain- 
fall in different parts of the island: 


Direction from \Inches. 


Place | St. Johns. 

Thibous Jarvis ...... | Northeast | 2680 
Langfords ........... ORs 2.60 
Blubber Valley...... South ...... | 1.80 
The Ridge............ | Southeast........ 


as | East-southeast... | 


The following account of this storm appeared in the 
Antigua Standard of September 1, 1900: 

“*A burnt child dreads the fire ;’ hence the alarm caused by the cir- 
culation on Thursday of an advisory message from the Weather Bu- 
reau intimating some atmospheric disturbance off Martinique. The 


aoe appearance of the heavens, anon tinged with a strange red- 
dish yellow light, an ominous stillness and intense heat, and withal a 
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falling barometer, tended to increase the fear. In the early evening 
distant vivid flashes of lightning inthe north and east promnane a 
thunderstorm, which gradually approached us, and proved to be one 
of the most severe we have for a long while, if ever in Antigua, ex- 
perienced, lasting nearly all night. The flashes of electricity simulta- 
neously with the roar of Heaven’s artillery, and the driving rain on 
our iron covered roof were to us (who think less, perhaps, of the sur- 
rounding danger than of the majesty and power of the Great I Am) 
a phenomenon of grandeur beyond description. Not all of us love to 
view nature in her unwonted guise, but all of us recognize His re- 
straining hand at work when we contemplate the dangers that sur- 
rounded us on Thursday night and yet realize that there is compara- 
tively little damage to report. 

The casualties so far as we have ascertained fortunately include no 
lives. The topmast of the flagstaff at Goat Hill signal station was 
splintered and thrown down. The telephone posts and lines in many 
localities were badly damaged, the wire in some places being perfectly 
fused and made as brittle as a lead pencil. The ies to Hill House is 
cut in several places, one post burnt to the ground, leaving only a 
charred stump, another splintered into atoms, and two split from top 
to bottom. In St. Johns the residence of Mrs. Dew in Bishopgate and 
Popeshead streets was struck on the roof toward the south. The ap- 

arance, as we saw it, was as if several sledges, chisels, and hatchets 

ad been used to reduce the rafters, shingles, and boards to the heaps 
of matchwood strewn about the bedroom in which they fell. * * * 
The fall of rain during the storm was pretty heavy. We have been 
favored with returns from twenty-eight stations, which give an 
average of 2.03 inches. 

An eye witness residing near the telephone exchange says that it is 
impossible to describe how awfully beautiful was the sight of the elec- 
tric fluid dancing in multicolored flames along the lines up and down 
High street. Residents at Yaptons felt themselves in imminent peril, 
as in that elevated locality it appeared asif balls of blue fire were all 
the time falling around the dwelling house; no damage there is re- 


ported, however. 


THE STORM WAVES OF SOUTH CAROLINA AND TEXAS. 
By Gen. E. P. ALEXANDER, dated Georgetown, 8. C., September 19, 1900. 


The recent tragedy at Galveston has interested me deeply, 
not only for its human interest, but as throwing fresh light 
on the studies I made of the conditions of danger and safety 
in such gales in 1893 and 1894 in this vicinity, and I gladly 
accept the kind invitation to say a few words on the subject. 

Clearly, our sea coasts are full, everywhere, of people living 
in what I called the zone of danger, and utterly oblivious of 
the precautions necessary to secure safety of life and prop- 
erty, even though they are generally simple and inexpensive. 

Possibly Galveston may have experienced greater destruc- 
tive forces than were developed in the South Carolina gales 
of 1893, but it would need the careful observations and 
measurements of experts to determine the fact. The maxi- 
mum that we had here, at South Island, Georgetown, §. C., 
was a barometric depression in the center of less than two 
inches and a rate of fall never greater than about one one- 
hundredth of an inch a minute. This produced a wind ve- 
locity of probably one hundred and twenty miles an hour, as 
the maximum rate of short puffs, and a storm wave about 
eight and one-half feet above the level of ordinary high 
water. I mean by that, that much elevation of the sea level. 
Of course the actual billows reared their crests and sent their 
water much higher than that, and left flotsam which would 
mislead ordinary observers into believing that the sea had 
risen twelve or fifteen feet. But in none of the reliable offi- 
cial records which I could find ina search which I kept up for 
some years, covering all the principal lake and Atlantic ports, 
could I discover anywhere a higher figure than eight and one- 
half feet. I have, therefore, always taken that level above or- 
dinary high water as limiting the zone of danger or the possi- 
ble rise of the ocean level. As to the destructive power of the 
wind, my experience here was that it was never enough, of it- 
self alone, to seriously injure any well built structure of ordi- 
nary size. By well built, 1 mean mortised and tenoned, well 
secured on firm foundations, and roofed with shingles. Such 


houses a century old nearly, and in exposed situations, are 
standing here to-day, and there are many examples, too, of 


even flimsy constructions being made to stand by temporary 
props if only the foundations were good. 

It will be extremely interesting to have an expert’s report 
upon what conditons determined safety, what wrought de- 
struction at Galveston, and how things that were destroyed 
could have been saved. It seems to me that the Weather 
Bureau could render no greater service than to have such a 
study made very carefully. A diagram of the barometer, the 
wind, and the water, such as I made of the Carolina storms, 
would be very valuable. 

There is also one other suggestion which I think the ex- 
periences of this storm demonstrates to be of such great im- 
portance that, in spite of every possible difficulty, it should 
be adopted and carried into effect as far ascan be done. It 
is to organize a system of warnings by sound signals along 
the sea coast, not in the interior, for there the danger to life is 
small, but in the zone of danger. I suppose rocket bombs 
such as the rain-makers used would be cheapest and easiest 
to work to give the signal. Only one signal should be used, 
“caution ;” two would cause confusion. That is one trouble 
now with the flag system; there is more of it than the aver- 
age man will remember, but hecan remember that the bombs 
mean caution. He can then fill his jugs with water, cover 
his cisterns and wells (lest the salt spray poison them), prop 
his house, drive his stock to high places, anchor down his 
farm bridges, tie up his boats, and prepare some refuge above 
the zone of wave action for his family. 

I live and plant rice within this zone, and I have a very 
vivid appreciation of the value of every hour of warning, 
when it can be given, when the gale is sure tocome. Warn- 
ings given when it is uncertain may do harm by discrediting 
those to come in the future. 


THE WEATHER BUREAU OF JAPAN. 
By F. B. Wrieurt. 


Mr. Frank Bennett Wright, who was until recently a “stu- 
dent assistant ” at the Baltimore station of the Weather Bu- 
reau, is now traveling in the Orient with his father, the well- 
known geologist, and author of The Ice Age. He commu- 
nicates from Tokio the following interesting note to the May 
report of the Maryland section of the Climate and Crop ser- 
vice: 


In Maryland it is hard to realize that Japan is equipped with me- 
teorological observatories which would do credit te any of our Ameri- 
can cities. In respect to agriculture and forestry Japan far surpasses 
us. All the hillsides, where it is possible, are terraced with great 
care, and the small patches thus made produce at least two and often 
three crops a year, first a grain, such as wheat or barley, then rice, and 
lastly vegetables of some kind. Hillsides that are steep, or are com- 
posed of too poor soil for this, are set out with pine trees. There is no 
place, except Holland, where the land is in such a high state of culti- 
vation. This has been the case for centuries, but the aid given the 
farmers by the weather bureau reports and forecasts is a blessing that 
has come with the recent Japanese awakening. 

Besides the central office at Tokyothere ure seventy substations which 
furnish data for the weather map and forecast issued every day at 2 
p.m. This bulletin contains much the same facts as ours, but has three 
aoe showing the weather changes during the preceding twenty-four 

ours. 

At Mayebashi I visited the office, which is located just outside of the 
town, and was shown the apparatus and methods of work. In some 
respects it is better equip than those of similar importance in the 
United States, but not as well in others. Nearly all the instruments 
are of German make. 

The observers here are worked rather hard, for eye observations of 
the air ae et and the wet bulb, the height of the barometer, the 
direction of the wind, etc., are taken every four hours during both 
night and day. A record is also kept of the amount of ozone in the 
air and the temperature of the soil at one, two, and three feet. 

One of the most interesting parts of the office to me was the seis- 
mograph room. Here in Japan, where earthquakes occur every few 
days, or oftener, the record of the seismograph is of great interest and 
importance, although shocks can not be forecast. This instrument 
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is set on a solid masonry base built up from the ground, so that the 
least movement will be transmitted. The slightest quiver of this base 
disturbs a cup of mercury, which makes an electrical connection that 
starts the large cylinder carrying the record paper, revolving slowly, 
and also makes three ink dots on the face of the clock, the first at the 
hour, the second at the minute and the third at the second. On the 
record sheet, which is lamp-blacked paper, rest two points, so hung 
that they are practically undisturbed by any trembling of the earth, 
and so are known as immovable points. One of these records the ver- 
tical and the other the lateral movements. 

When an earthquake occurs the pens remain stationary, while the 
movements of the cylinder, which are the same as the ground at that 
ere, make a tracing indicative of the magnitude and directions of the 
shock. 


ON THE COLOR AND THE POLARIZATION OF BLUE 
SEY LIGHT. 
By N. Eanest Dorsey, Ph. D., dated Johns Hopkins University, September 19, 1900. 


The color of the sky on a bright, clear day is familiar to 
all. In the zenith it is of a deep blue, but becomes more 
mixed with white as the point observed approaches the 
horizon where, when the sun is low, it may take on rich tints 
of red and orange. The exact character and intensity of the 
color depends directly upon the condition of the atmosphere 
and, with the transparency of the air, form the most im- 
portant data for the predictions of the local weather prophet, 
that old, and often unschooled, man who has probably passed 
his entire life within the confines of a single county and by 
long experience has learned to foretell the weather twelve 
hours or more in advance with an accuracy which, consider- 
ing the conditions, is truly remarkable. The professional 
meteorologist, on the other hand, has given the subject but 
scant attention, although the cause of the phenomenon has 
been discussed by philosophers and physicists ever since the 
belief in the possibility of at least a partial explanation of 
the physical world first entered the mind of man. 

The story of the ideas held at various times to account for 
the color of the sky runs parallel with the history of science. 
Indeed, in science, as nowhere else, are we compelled to recog- 
nize that “history repeats itself.” In tracing the elaboration 
of the theory of each and every phenomenon we find a résumé 
of the various steps by which the present position of science 
has been reached. In some cases the course is run in a few 
months or years; in others centuries are required, and in stil] 
others we may be so near the great unknowable that we may 
never be able to take a single step forward. 

The theory of the color of the sky, as implied above, has 
been of slow growth. When this growth began no one can 
tell, probably in the mists that hide the beginnings of human 
knowledge. One of the first explanations that we find in 
scientific literature—almost barbarous in its crudity and 
unsupported by fact or theory—is the speculation of Leonardo 
da Vinci‘ that the blue of the sky is due to the mixing of the 
white sunlight, reflected from the upper layers of the air, 
with the intense blackness of space. This corresponds to the 
speculative stage of science, the age of the philosphers. Very 
closely related to the speculative, indeed we may be justified 
in considering it as a mere incident of this, is what we may 
call the inherent property stage. Under the dominion of this 
mental state the color of the sky was thought to be rendered 
intelligible by the statement that it is the inherent property 
of air,’ or of unknown particles floating in the air,* to reflect 
blue and to transmit red and orange light. This is a true 
explanation ignotum per ignotius. and leaves those who accept 
it in a worse condition than they were before, for no one 
is so hopelessly ignorant as he who thinks he knows. In the 
next step analogy comes into play; this is a most valuable 
and effective tool for the scientist endowed with a vivid 


~ ‘1'Praité de la Peinture, also quoted in Gehler’s Wirterbuch, § Atmos- 


hiire. 
Ps Marriotte, Oeuvres I, p. 299. *Honoratus Fabri, Optical Essays. 


scientific imagination and with a keen, clear insight into 
nature, but for others a most dangerous weapon. In this case 
it is wielded by no less an intellect than that of Sir Isaac New- 
ton. In his optical investigations, about 1675, he had been 
led to a study of the colors produced when light is reflected 
from thin films of transparent substances; these he found to 
depend upon the thickness of the film. When itis very thin it 
appears black; as the thickness gradually increases it becomes 
blue, then white, yellow, red, etc. This blue which first ap- 
pears, and which may be seen surrounding the black spot on 
soap bubbles, Newton termed the “blue of the first order,” 
and he thought it was of the same tint as the blue of the sky. 
Analogy now steps in and suggests that the color of the sky 
is due to the reflection of sunlight from transparent bodies 
of such a size that the reflected light is the blue of the first 
order. This was Newton’s belief,‘ and he thought that the 
reflecting particles were small drops of water. 

This is the first theory worthy of serious consideration, 
and was for a time generally accepted as correct. But no 
theory based on pure analogy can be regarded as final: it 
must first be subjected to the most severe analytical and ex- 
perimental criticism of which we are capable. If it stands 
the test, well and good; if not, it must be rejected. In 1847 
Clausius® subjected Newton’s theory to a strict mathematicla 
analysis, and proved that, if the blue of the sky is the blue 
of the first order, resulting from the reflection of light from 
transparent bodies, these bodies must be in the form of thin 
plates or thin-walled, hollow spheres. They can not be solid 
drops or spheres, for then astronomical objects would never 
be sharply defined; a star would appear as large as the sun, 
and the sun, immensely larger; all celestial objects would ap- 
pear as large discs of light, brightest at the center and fading 
out gradually toward the edges. For this reason Clausius, 
believing the blue to be that of the first order, held the 
opinion that the reflecting bodies were hollow spheres, or 
vesicles of water. The belief in the existence of so-called 
“vesicular vapor” did not originate with Clausius, but was a 
relic which had persisted from the speculative age® to this 
time in spite of its a priori improbability, and the natural 
opposition so caused. As the theory of vesicular vapor has 
now been completely discarded we need say no more about 
it; the real value of the work of Clausius lies in the proof 
that the light from the sky can not be due to the regular re- 
flection of sunlight from small drops of water. 

The experimental test was applied by Briicke,’ who pointed 
out that the blue of the sky is radically different from the 
blue of the first order. Thus, the era of analogy began to 
give way to that of experimentation and analysis, which 
must go hand in hand; experimentation acts as guide, an- 
alysis is the engineer, bridging the crevasses which can not 
otherwise be crossed, and the prophet pointing out the logi- 
cal results of each assumption. The object of this, the last 
stage yet reached in the progress of science, is to bring the 
new phenomena into line with the old, to show how they are 
the necessary consequences of other facts which are better 
known. Each fact is referred to some better known fact, 
and the best known facts are regarded as axioms, postulates, 
or unexplainable experimental data, or it may be as mere 
uncontradicted assumptions, according to the mental condi- 
tion of the man pronouncing judgment upon them. 

Before going farther it will be well to see what was now 
known in regard to the polarization of the sky, for from now 
on this and the theory of the color of the sky go along to- 
gether. But right here we may mention that at various times 
during the orderly development of the theory of blue sky 


* Optics, Book II. 

*Crelle’s Jour. fiir Math., 34, pp. 122-147, 1847; 36, pp. 185-215, 1848; 
Pogg. Ann., 72, pp. 294-314, 1847. 

* Leibnitz, Opera Omnia, IT. Part II, p. 82, edition of 1768, 

* Pogg. Ann., 88, pp. 363-385, 1853. 
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light we find shooting up other ill-considered and short-lived 
suggestions for explaining the phenomenon; such as the sug- 
gestion that the color is purely subjective’; that it is due to 
ozone,’ etc. 

The polarization of light was discovered in the last part of 
the seventeenth century by Huygens, but remained an isolated 

henomenon until early in the present century, when Malus 
(1808) discovered that light reflected from glass was polar- 
ized. This aroused renewed interest in the subject of polar- 
ized light and of the transmission of polarized light through 
crystals. While engaged in this work (1811) Arago™ accident- 
ally turned toward the sky a piece of mica which he was ex- 
amining by means of a crystal of Iceland spar, when he im- 
mediately noticed that the two images formed by the spar 
became brightly colored with complementary tints. He found 
that the coloration varied in intensity with the orientation of 
the crystal and with the position of the point of sky observed. 
It was greatest at a point nearly 90° from the sun and de- 
creased on each side of this circle. These observations proved 
that the sky light is itself polarized and that the maximum 
of polarization is approximately 90° from the sun. It was 
also found that in general the plane of polarization is that 
which includes the sun, the point observed, and the observer. 

These facts were regarded as positive proof that the light 
from the sky is regularly reflected sunlight. But when light 
is reflected from a transparent body, the maximum of polari- 
zation occurs when the tangent of the angle of incidence is 
equal to the index of refraction of the body referred to the 
surrounding medium as unity. If the reflecting particles are 
water, the region of maximum polarization is about 74° from 
the sun; hence, the blue sky light can not be reflected from 
water, as Newton, Clausius, and others assumed. On the con- 
trary, if this light is regularly reflected sunlight, the reflect- 
ing bodies must have an index of refraction which is nearly 
equal to unity; hence several suggested that it was due to 
the reflection of sunlight on its passage between layers of air 
of slightly different densities, or, perhaps, between the oxygen 
and nitrogen of the air, or, perhaps, from the ether to one or 
other of these gases. In all these cases the light would be 
exceedingly weak, and it has generally been admitted that at 
best this can account for but a small part of the observed 
phenomena. 

So matters stood until Briicke" (1853) proved that the light 
scattered from a turbid medium is blue, and Tyndall” (1869) 
performed his beautiful experiments on this subject, in which 
he showed that when the particles causing the turbidity are 
exceedingly fine (too small to be seen with a microscope) the 
scattered light is not only a magnificent blue but is polarized 
in the plane of scattering, the amount of polarization is a 
maximum at an angle of 90° with the incident light, and the 
definition of objects seen through it is unimpaired by the 
turbidity. Here, for the first time, all the essential features 
of sky light were reproduced in the physical laboratory. This 
experiment of Tyndall’s was at once recognized as giving the 
key to the problem. Lord Rayleigh“ (1871-1899) undertook 
the analytical treatment of the subject and proved that when 
white light is transmitted through a cloud of particles, small 
in comparison with the cube of the shortest wave length 
present in the incident light, the light scattered laterally is 
polarized in the plane of scattering, the maximum of polari- 
zation is at 90° to the incident light, and the intensities of 
the components of the scattered light vary inversely as the 


*Muncke, quoted in Gehler’s Wirterbuch, art. Atmosphiire; Nichols, 
Phil. Mag. (5),8, pp. 425-433, 1879; and Proc. A. A. A. S. 34, p. 78, 1885. 
* Hautefeuille et Chappuis, Comptes Rendus, 91, pp. 522-525, 1880. 

“” Astronomie Populaire, 2, pp. 99-102; Oeuvres, 7, pp. 394 and 430. 
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® Phil. Mag. (4), 37, pp. 384-394, 1869; (4), 38, pp. 156-158, 1869. 


“Phil. Mag. (4), 41, pp. 107-120, 274-279, 447-454, 1871; (5), 12, 
pp. 81-101, 1881 (5), 47, pp. 375-384, 1999. 


fourth powers of their wave lengths; no account is taken of 
the light which has undergone more than a single scattering. 
All these facts have been shown to agree with the phenomena 
observed in the laboratory when light is passed through tur- 
bid media. Recently (1899) Lord Rayleigh “ has shown that 
in this way about one-third of the total intensity of the light 
from the sky may be accounted for by the scattering pro- 
duced by the molecules of oxygen and nitrogen in the air, en- 
tirely independent of the presence of dust, aqueous vapor, or 
other foreign matter. 

We can not do better than to stop here for a few moments 
to consider Lord Rayleigh’s physical explanation of the scat- 
tering produced by small particles." On this theory light is 
propagated as transverse vibrations of the atoms or corpuscles 
of a medium that acts like an elastic solid; it is something 
like the waves that go along a rope when one end is shaken, 
only in the case of light we are dealing with no rope but with 
an infinite medium. When we speak of a beam of light being 
polarized we mean that all the vibrations in this beam take 
place in the same plane, and the plane of polarization may 
be defined as the plane passing through the direction of propa- 
gation of the light but perpendicularly to the direction of the 
vibrations, and therefore perpendicular to the plane of vibra- 
tion. Now, imagine a beam of parallel light advancing 
through a homogeneous medium, say the free ether, in a 
vertical direction; there will be no light propagated except 
in this direction ; there will be no scattered light. If, however, 
there exist in it particles optically denser than the ether, but 
small as compared with the wave length of light, then light will 
be scattered laterally by these. Indeed, the effect of these par- 
ticles is to locally increase the effective inertia of the ether, 
whereas the rigidity remains unaltered; therefore, when a 
wave advancing through the medium reaches one of these 
particles, the displacement of the medium at this point is less 
than it would be were the particle absent. If we should 
apply to each particle a suitable force (which of course must 
be in the direction of the displacement and proportional to 
the difference of the densities of the particle and of the ether) 
we could restore the amplitude to the value it would have 
were the particle absent; under these conditions everything 
would go on as though there were no particle in the ether, 
and consequently there would be no scattered light, i. e., we 
should have neutralized the effect of the particle by the appli- 
cation of this force. Hence, on the other hand, we would 
have the same scattered light if the particle were absent and 
we should apply to this portion of the ether this force re- 
versed in direction, that is to say, each particle acts as a cen- 
ter of a certain harmonic force acting upon the surround- 
ing ether. Such a force will send out a plane polarized wave, 
whose intensity is symmetrical about the direction of the 
force as axis; it is zero in the direction of the force, and a 
maximum in the plane perpendicular to this direction. 

The exact effect of such a force has been investigated ana- 
lytically by Stokes" and also by Lord Rayleigh”. The dis- 
placement in the wave sent out by it is 


in 


if the force is F cos 2 = t. where r is the distance from the 


center of force to the point where the displacement is meas- 
ured; « isthe angle between the direction of the force and the 
line joining the point considered to the center of force or the 
mean position of the disturbing particle; b is the velocity of 
"Phil. Mag. (5), 47, pp. 375-384, 1899. 
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light; D the density of the ether; 4 the wave length of the 
light sent out by the force; and = is the ratio 3.1416. 


If the displacement in the incident wave is A cos 3 =~ . the 


force we must apply to the particle to restore the displace- 
ment to its natural value is 
2xb\* 
T(D’'—D) A ( ) cos 


where D’ is the optical density of the particle and T is its 
volume; therefore, 


and the intensity of the scattered light is for each particle 
.. 

Since the particles are in motion the light scattered from 
different particles will have no definite phase relation; hence, 
to get the effect of a cloud of such particles we must add the 
intensities of the light sent out by each separate particle. 

If the incident light is plane polarized, « will be a constant 
for any given direction from the incident beam, and the total 
intensity of the light scattered in this direction will be 

» (D’'— Dy? 

If the incident light is unpolarized, the intensity of the 
light scattered at an angle # with the direction of the inci- 
dent beam will be 

2(D’'—Dy? (1 + cos’ T’ 


where ~ denotes the sum of > for all the scattering par- 


ticles in the line of vision. In none of this have we taken 

acvount of the light that has undergone more than a single 

scattering. If we denote the mean of the square of =. by a 

and let N denote the number of particles in the line of 

vision, we can write the expression for the intensity of scat- 
tered light in the form 

(D’—Dy? (1+ cos’ 2) N T,? 

A ( D ) ; 

What are the assumptions we have made in this treat- 
ment? They are: 

1. Every scattering particle is so small that when a wave 
of length 4 passes through the medium containing it the 
force is the same at every point of the particle, i. e., that 
each particle is small as compared with the cube of the 
shortest wave length of the incident light. 

2. The ‘oteaeye are so far apart that their effect upon the 
velocity of light through the medium is negligible; i. e., that 
the particles are far apart as compared with the longest wave 
length with which we are dealing. 

In his discussion of Lord Rayleigh’s equations, Crova™ 
claims there is a third assumption, viz, that the number of 
particles in unit of volume must be sensibly the same for all 
sizes of particles. He says: “La formule ; est basée sur 
Vhypothése que le nombre N de corpuscules contenus dans 
lunité de volume d’air est sensiblement le méme pour toutes 
les dimensions de ceux-ci.” Mascart” is of the same opin- 
ion. This is evidently wrong. The expression 

T° sin’ a 


D) 
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applies to particles of all sizes, provided they are smal! in 
comparison with the cube of the shortest wave length. The 
light from a cloud of such particles is merely the sum of the 
light from the individual particles; the relative number of 
particles of various sizes does not enter into the considera- 
tion at all; indeed, the composition of the light is entirely 
independent of all consideration of the number and size of the 

articles other than as specified in the two assumptions we 
iene named. Particles of a size intermediate between these 
small ones and those larger ones that reflect light regularly 
produce effects as yet unknown, and are not amenable to this 
analysis. 

From Lord Rayleigh’s expression for the intensity of the 
scattered light we may conclude, if the manifold or multiply 
scattered light may be neglected: 

1. The scattered light is polarized in the plane of scattering 


and the amount of its polarization is being a max- 


1+cos’ 3’ 
imum (completely polarized) when the direction of scatter- 
ing is perpendicular to the direction of propagation of the 
incident light. 


2. The intensity of the scattered light varies as times the 


intensity of the incident light. Its color or wave length is 
independent of the direction of scattering. 

3. The maximum intensity of the scattered light is in a 
direction almost coincident with that of the incident light 
and in the opposite direction, and the minimum is in the 
plane ndicular to this. 

. The larger the particles (provided the assumptions above 
are fulfilled), the more intense is the scattered light. 

As stated above, we know little, if anything, about the 
action of — that are just too large for this treatment 
to apply, but in another of his papers” Lord Rayleigh has 
solved to the next approximation (on the electro-magnetic 
theory) the special case of spherical particles, and finds that 
the light scattered should vary as the inverse eighth power of 
the wave length. In the air there are surely some particles 
approximately fulfilling these conditions, and hence the sky 
should appear bluer than indicated by the simple theory we 
have just considered. But we have not yet bridged the gap 
between “very small” particles and those large enough to 
give regular reflection. 

We have thus far neglected the multiply scattered light, 
but this increases in intensity as the square and higher pow- 
ers of the number of particles per unit volume, while the 
once-scattered light increases as the first power only. Hence, 
for a cloud of particles the multiply scattered light may easily 
become appreciable. This again increases the proportion of 
the blue. 

For all these reasons the color of the light from the sky 
should be expressed by the sum of a series of terms of powers 
of the reciprocal of the wave length; not by a single term, as 
is ordinarily attempted. Crova,” endeavoring to express the 


intensity by a single term of the form rc! , found values of n 


varying from 2 to 6 under different conditions, the average 
being about 4, as Lord Rayleigh” and Captain Abney” had 
found. But in no case could n be determined so as to give 
more than a fair agreement. As we have seen, values of n 
higher than 4 are to be expected; the lower ones are to be 
accounted for by the lateral scattering caused by the particles 
between the observer and the source of the scattered light 
which reaches him, by the absorption of the short waves by 

*Phil. Mag. (5), 12, pp. 81-101, 1881. 

™ Comptes Rendus, 112, pp. 1176-1179, 1246-1247, 1891. 

* Phil. Mag. (4), 41, pp. 107-120, 1871. 

* Phil. Trans., 178, part I, pp. 251-283, 1887; also Proc. Roy. Soc., 42, 
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interposed water vapor, and by the admixture of white light 
reflected from the larger particles. 

The scattering of which we have been speaking is evidently 
different from what we ordinarily mean by reflection; the 
latter assumes that the reflecting surfaces have an area large 
as compared with 4’; whereas, scattering assumes that the 
yolume of the particle must be small as compared with ”. 

Such is in outline the theory and the main facts in regard 
to the cause of blue sky light; but there are several secondary 
features, which must be now considered. The sky is bluer 
in the zenith than elsewhere, evidently because the path 
traversed by the scattered light is here the shortest, so that 
it suffers less admixture with white light and less absorption 
of blue light. Conversely it should be less blue near the 
horizon, and when the sun is low may take on a red or orange 
tint, as we know is the case. The light from the zenith is 
most intense when the sun is nearest it, as at true noon, and its 
blue is least pure at the hottest part of the day, on account 
of the maximum amount of large particles of dust and vapor 
constituting the haze existing at this time. 

Arago discovered that there is a point, about 15° above the 
point diametrically opposite the sun (the antisolar point), 
where the polarization is zero;“ between this and the hori- 
zon the polarization is horizontal. Babinet” discovered a 
similar point above the sun, and Brewster” found one below 
it. Between the neutral points discovered by Babinet and 
by Brewster the polarization is horizontal; below Brewster’s 
point and above Babinet’s it is vertical. For a little way on 
each side of the neutral points the plane of polarization is 
inclined at about 45° to the vertical. This seemed to indi- 
cate that superposed upon the polarization resulting from 
the scattering of direct sunlight is a horizontal polarization 
due to some secondary cause. It was soon suggested that the 
horizontal polarization is due to a secondary scattering of 
the light coming from the lower layers of the atmosphere, 
and this has generally, but not universally, been accepted as 
the most probable explanation. Other neutral points have 
been observed under rare conditions. 

The positions of the neutral points, the amount of polari- 
zation, the position of the point of maximum polarization, 
as well as the color of the sky, are intimately connected with 
other meteorological phenomena, but as yet the observations 
have been so meager, made under such dissimilar conditions 
and by such various forms of apparatus, that it is nearly 
impossible to tell what is the true connection. Cornu” says: 

D’une maniére générale, la quantité de lumiére polarisée est liée de 
la maniére la plus directe avec |’état de l’atmosphére, & tel point que 
jai été amené A conclure que cette proportion était un coefficient carac- 
téristique de |’état de l’atmosphére. La plus grande pureté du ciel cor- 
respond & la plus grande proportion de lumiére polarisée, les cirrus et 
la brume diminuent cette proportion jusqu’d rendre nulle, lorsque le 
ciel devient couvert. * * * Ce qui est particulitrement intéressant, 
e’est que les moindres changements dans |’état atmosphérique sont dé- 
celés par le polarimétre avec une grande sensibilité, plusieures heures 
avant que les phénoménes précurseurs (variations barométriques, halos, 
phénoménes divers optique atmosphérique) aient commencé a signaler 
un changement. 

Sous ce rapport, il serait utile de poursuivre méthodiquement ces ob- 
servations, et de comparer les variations polarimétriques aux autres élé- 
ments caractéristiques de l’atmosphétre. * * * proportion de 
lumitre polarisée augmente A mesure que le soleil descend sous |’ hori- 
zon, as un certain maximum, aprés lequel la polarisation disparait 
rapidement. La loi d’acroissement avec le temps de cette proportion 
est fort importante, car elle me parait devoir donner la répartition de 
la brume dans |’atmosphére suivant la verticale; en effet, si l’accroisse- 
ment est rapide, c’est que les couches inférieures sont brumeuses et les 
couches transparentes, si l’accroissement est lent, |’atmos- 
phére est plus homogéne. 


(Translation 
: In a general way, the amount of polarized sky light is connected in 
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* Limoges Meeting of French Assoc. Adv. Science, 1890, pp. 267-270. 


so direct a manner with the condition of the atmosphere that I have 
been led to think that it is characteristic of the state of the atmos- 
phere. The greatest clearness of the sky corresponds to the greatest 
amount of polarization; cirrus and fog decrease the amount, and even 
completely destroy the polarization when the sky is overcast. * * * 
What is particularly interesting, is that the least change in the state 
of the atmosphere is plainly shown by the polarimeter several hours 
before other precursory phenomena (barometric variation, halos, and 
various other optical phenomena) have begun to indicate a change. 

Under these conditions it would be useful to carry out these obser- 
vations in a methodical manner, and to compare the polarimetric vari- 
ations with other elements characteristic of the atmospheric condition. 
* * * The amount of polarization increases as the sun sinks below 
the horizon until it reaches a certain maximum, after which the polar- 
ization rapidly disappears. The law of this increase of polarization 
with the time is very important, for it appears to me to give the verti- 
cal distribution of fog in the atmosphere; indeed, if the increase is 
rapid the lower layers are foggy and the yd ones transparent; if 
the increase is slow, the atmosphere is more homogeneous. 

In short, the more fog or cloud there is present the less the 


amount of polarization and the less pure is the blue of the 


sky. 

The most extensive series of observations are those of 
Rubenson™ and of Brewster” on the polarization, and of 
Crova” and Abney” on the color of the light from the sky. 
The first limited himself to observations made in fairly clear 
weather, and the second directed his attention principally to 
the determination of the positions of the various neutral 
points. Rubenson and most other observers have laid special 
stress upon the intensity of the polarization at its maximum 
point in the vertical circle through the sun. This is un- 
doubtedly the point where observations can be most easily 
taken, and those so obtained must be of great meteorological 
value, but the interpretation of them is rendered difficult by 
the variation in the length of the path of the scattered light 
at different times of the day. At sunrise and sunset the 
point observed is the zenith, and the path is a minimum; 
while at noon, if the observer be in the tropics, the point ob- 
served may be on the horizon, and the length of the path a 
maximum. For other positions on the surface of the earth 
the variation in length of path is less than this. 

On the other hand, unless we observe a point of maximum 
polarization the observations will be vitiated by every error 
in determining the position, with respect to the sun, of the 
point observed. Though other objections may be urged, it 
has occurred to me that for meteorological prediction the 
most valuable data would be obtained from continuous ob- 
servations of the amount of the polarization of the light from 
points of the sky on the horizon and 90° distant from the 
sun. These are points of maximum polarization; these ob- 
servations will give a kind of integration of the atmospheric 
conditions over a large area, and the length of path being 
the same at all times the observations should all be compara- 
ble, except for the varying angle of illumination of the sur- 
face of the earth, which, unless the nature of the surface dif- 
fers greatly in different directions, I think would hardly 
affect the results appreciably, except, perhaps, when the sun is 
near the horizon. No one, to my knowledge, has carried out 
such a series of observations, hence the suggestion is advanced 
with great hesitation. 

Since the color of the sky is independent of the angular 
distance of the point observed from the sun, being a function 
of only the state of the atmosphere and the thickness of the 
stratum observed, there is but little choice in the altitude of 
the point where we make the color observations. But since 
the blue is a maximum in the zenith this is rather to be pre- 


** Nova Acta Reg. Soc. Upsala (4), 5, 1864, Mémoire sur la Polarisa- 
tion, ete. 

* Phil. Mag. (3), 31, pp 444-454; (4), 30, pp. 118-129, 161-181; (4), 33, pp. 
290-304, 346-360, 455-465. 

*Ann. de Chim. et de Phys. (6), 20, pp. 480-504, 1890; (6), 25, pp. 
534-567, 1892. 

% Phil. Trans., 178, part 1, pp. 251-283, 1887. 
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ferred, for a slight error in the position of the point observed 
will here produce the least effect. 

Whatever point or points are observed, the fact remains 
that careful observations on the color and the polarization 
of the light from the sky will give us data determining the 
amount and size of the particles floating in the air, be they 
dust or water, and, as any change in the state of the atmos- 
ee will affect these quantities, such observations should 

of ever increasing importance to meteorology. First, how- 
ever, we must have a long series of observations taken at dif- 
ferent places and under all conditions, with exact meteoro- 
logical data obtained at the same time and place, together 
with a description of the nature of the surrounding country. 
When these have been obtained it should be not very difficult 
to find means of using future observations with great success. 

The results so far obtained can be interpreted only in the 
most general manner, as above; the daily and hourly varia- 
tions and the subsidiary phenomena have not as yet been 
satisfactorily interpreted, and until this is done an abstract 
of the suggested views might be misleading. For this reason 
it seems best to limit ourselves to this short note which is 
intended merely to call attention to this interesting subject 
and to present in a more or less readable manner the facts 
and theory of the color of the sky. Those who wish to add 
to our knowledge on this subject will consult the original 
papers. Résumés will be found in the following articles: 

1. James D. Forbes, on The Colors of the Atmosphere, con- 
sidered with reference to a previous paper On the Color of 
Steam under certain circumstances. Philosophical Magazine 
(3), 14, pp. 419-426, 1839, and (3), 15, pp. 25-37, 1839; also 
in Pogg. Ann., Erg. Bd. 1, pp. 49-78, 1842. 

2. Sir David Brewster’s Observations on the Polarization 
of the Atmosphere, made at St. Andrews in 1841, 1842, 1843, 
1844, and 1845. Phil. Mag. (4), 30, pp. 161-181, 1865; also 
in Trans. Roy. Soc. of Edinburg, 23, pp. 211-240, 1894; and 
in Keith Johnston’s Physical Atlas, London. 

8. R. Rubenson’s Mémoire sur la Polarisation de la Lumiére 
Atmosphérique. Nova Acta Regie Societatis Scientiarum 
Upsaliensis (4), 5, Fasc. 1, 1864. 

The principal papers on the subject are included in the 
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Sroxes,G.G. On the Dynamical Theory of Diffraction. 
Trans. Camb. Phil. Soc., Vol. 9, 1849; also his Mathe- 
matical and Physical Papers, Vol. 2, pp. 243-328. 
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Tuomson, J.J. Recent Researches in Electricity and 
Magnetism, Sections 369-379. 
TyNDALL. On Light, pp. 152-162. 
SmirH. Optics, Il, Remark 378. 
(D) Miscellaneous Histories : 

Other references, interesting mainly from the historical 
point of view, and which I have been personally unable to 
consult, are: 

DA Vinci. Tratto della pittura. 

Gotne. Farbenlehre, I, p. 59. 

Metvitte. Edinb. Phys. and Lit. Essays, pp. 81-89, 
1770. 

Honoratus Fasri. Optical Essays. 

Bovuauer. Traité d’Optique, pp. 365-368. 

Asse Notiet. Legons de Physique, II, p. 17, 1765. 

Young. Nat. Phil. II. 

Brewster. Treatise on New Philosophical Instruments. 
Edinb., 1813, p. 349. 

DELEZENNE. Recueil des Travaux de la Soc. de Lille. 
1825. 

A. B. Francesco ZANTEDESCHI. Raccolta fisico-chimica 
italiana. I. fas. 10, p. 429, 1846. 

Cornu. Rochelle meeting of the French Assoc. Adv. Sci- 
ence, 1882, p. 253. 

WaLKER. Quarterly Journ. Math., 30, pp. 204-220, 1898. 

Soret. Arch. des Sciences phys. et nat. de Genéve, 37, 
p. 129; 48, p. 231; 50, p. 243. 

GuEBHARD. Bull. Fr. Phys. Soc., 131, pp. 5-6, 1899. 


MEXICAN CLIMATOLOGICAL DATA. 


Through the kind cooperation of Sefior Manuel E. Pastrana, 
Director of the Central Meteorologic-Magnetic Observatory 
the monthly summaries of Mexican data are now commu- 
nicated in manuscript, in advance of their publication in 
the Boletin Mensual. An abstract, translated into English 
measures, is here given, in continuation of the similar tables 

ublished in the Montraty WEATHER ReEvIEw since 1896. 

he barometric means have not been reduced to standard 
gravity, but this correction will be given at some future date 
when the pressures are published on our Chart IV. 


Mexican data for September, 1900. 
Temperatare. | > > direction. 
Feet. | Inch. | ° F. | OF,.|°F.| | inch. | 
Durango (Seminario). 6,243 | 24 07 | 87.8 | 50.0 | 64.4) 60 | 4.30 ene. se. 
Leon (Guanajuato)... 5,934 | 24.33 | 82.6 | 53.4 67.5 67 | 2.23 sse. e. 
Mazatlan ..... ....... 25 29.86 | 92.8 | 72.7 | 83.3 80 14.18 | nw. se. 
Merida ....... . 50 20.99 | 95.0 | 78.8 81.5) 80/ 1,50. ne. e. 
Mexico (Obs. Cent.).. 7,472 | 23.08 | 77.0 50.9 62.8 68 | 2.51 n. ne. 
Morelia (Seminario)... 6,401 23.99 78.8 51.8 63.9 80 / 3.22 e. e. 
Puebla (Col. Cat.).... 7,112 | 28.37 77.0 51-8 65.7| 81 8.09 | e. sw. 
Saltillo(Col.8.Juan). 5,300 24.88 | 88.8 | 86.1 00.6 | 7 4.46 | n. 8. 


RECENT PAPERS BEARING ON METEOROLOGY. 
W. F. R. Paruures, in charge of Library, etc. 


The subjoined list of titles has been selected from the con- 
tents of the periodicals and serials recently received in the 
library of the Weather Bureau. The titles selected are of 
papers or other communications bearing on meteorology or 
cognate branches of science. This is not a complete index 


of the meteorological contents of all the journals from which 
it has been compiled; it shows only the articles that appear 
to the compiler likely to be of 

tion with th 


articular interest in connec- 
e work of the Weather Bureau: 


National Washington. Vol. 2. 
a . B. est Indian Hurricane, September 1-12, 1900. 
Nature. London. Vol. 62. 
Marshall, A. Atmospheric Electricity and Dew-point. 
La Géographie. Paris. Année 1900. 
Engel. Le climat de la Suéde, d’aprés Ekholm. P. 199. 
Science. New York. Vol. 12. 
Fergusson,S.P. Progress in Meteorological Kite Flying. P.521. 
Philosophical Magazine. London. Vol. 50. 
Barnard, R. J. A. Annual March of Temperature. P. 408. 
Geographical Journal. London. Vol. 16. 
Borchgrevink, C. E. The “Southern Cross” Expedition to the 
Antarctic. 1899-1900. P. 381. 
Das Wetter. Berlin. 17 Jahrg. 
Bruckner, E. Ueberden Einfluss der Schneedecke auf das Klima 
der Alpen. P. 193. 
Schubert, J. Der Einfluss der Wiilder auf das Klima. P. 209. 
Rendus. Paris. Tome 131. 
athias, E. Sur la distribution de la composante horizontal du 
magnétisme terrestre en France. P. 554. 
Comptes Rendus. Paris. Tome131. 
Guarini et Poncelet. Télégraphie sans fil avec répétiteurs. In- 
convénients des relais succcessifs Guarini. P. 581. 
Nederlandsch Tijdschrift voor Meteorologie. Groningen. 1 Jahrg. 
Kiehl, A. H. Poollicht. P. 49. 
Buijsmanm. Het klimaatende planetengroei van Canada. P. 51. 
Mieden van Opmeer, J. P. F. van der. Het Ontstaan van On- 


weders. P. 57. 
Scientific American Su . New York. 
cial gy on the Galveston Hurricane of Sep- 
tember 8, 1 ‘ 


ine,I.M. § 
Meteorologische 


P. 495. 


Wien. Band 17. 

Kremster, V. limatische Verhiltnisse des Memel-, Pregel-und 
Weichsel-Gebietes. P. 337. 

Muttrich,—. Ueber den Einfluss des Waldes auf die Lufttempe- 
ratur nach den in Eberswalde an verschieden aufgestellten Ther- 
mometern gemachten Beobachtungen. P. 356. 

Eismiinner in Bayern. 


~—. K. Zur Frage des Auftretens der 

. 373, 

— wonae der meteorologischen Beobachtungen in Punta Are- 
nas. P. 375. 

— R. Gewitterbeobachtungen bei einer Ballonfahrt. 

. 377. 

Ihne, —. Ueber epg des Friihlingseintritts yon der 
geographischen Breite in Deutschland. P. 378. 

—. Ueber die Frage einer 10 jihrigen Wetterpe- 
riode. P. 381 


P,H. Ueber den Kugelblitz. P. 382. 

Pernter, J. M., und Trabert, W. Untersuchungen iiber das 
schiessen. P. 385. 

Violle, J. Aktinometer-Beobachtungen wiirend der Sonnenfin- 
sterniss vom 28 Mai 1900. P. 415. 

Krammer, H. Hagelkiirner voneigenthiimlicher Form. P. 417. 

Maier, M. Temperaturbeobachtungen bei der am 28 Mai 1900 
stattgefundenen Sonnenfinsterniss. P. 417. 

Rudolph, H. Die Entstehung der Sonnenflecken. P. 418. 

—— Klima der Schneekoppe. P. 419. 

Bauernberger, H. Leuchtende Nachtwolken? P. 419. 

Bornstein, R. Gibt es eine Beziehung zwischen Luftdruckver- 
theilung und Monddeklination? P. 420. ; 

Taudin-Chabot, J.J. Drei Beobachtungen tiber die Plasticitiit 
des Eises. P. 425. 

Taudin-Chabot, J.J. Griinstrahlung. P. 426. 

—— Griiner Strahl beim Venus-Untergang. P. 426. 

Geitel, H. Eine Vorrichtung zur Demonstration von Luftwogen. 
P. 426. 

—— Aenderung des Erdmagnetismus mit der Hihe. P. 427. 


<> 


OBSERVATIONS FOR LOCAL THUNDERSTORMS AT 
SKYLAND. PAGE COUNTY, VA., SEPTEMBER, 1900. 


By Messrs. W. H. and H. 8. Cracin. 


September 1.—8 a. m., 70°; 3 p. m., 81°; 9 p.m., 70°. 
Fair and slightly warmer, with light east winds. 

September 2.—8 a. m., 70°; 3p. m., 78°; 8 p. m., 67°. 
Fair and not so warm; light east winds, becoming high at 
night. 

a 3.—8 a. m., 67°; 1 p. m., 76°; 8 p. m., 70°. 
Partly cloudy, with light east winds, becoming northwest at 
night. There was a little rain early in the morning of the 
4th. 
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September 4.—8 a. m., 64°; 1 p. m., 76°; 8 p. m., 67°. 
Fair, with fresh northwest winds. 

September 5.—8 a. m., 69°; 1 p. m., 76°; 8 p. m., 71°. 
Generally fair, with fresh to light south winds. 

September 6.—8 a. m., 67°; 3 p. m., 84°; 11 p. m., 71°. 
Fair and warmer; west winds. 

September 7.—8 a. m., 70°; 2 p. m., 82°; 11 p- m., 69°. 
Partly cloudy; continued warm, with fresh east winds. Be- 
tween 4 and 6 p. m. several light showers occurred in the 
Shenandoah Valley. The area of precipitation extended 
from a few miles to the north of the gap nearly to Riverton. 
There was practically no movement to the storm. 

September 8.—8 a. m., 72°; 2 p. m., 81°; 11 p. m., 74°. 
Partly cloudy and warm; fresh east winds. Between 12 
a.m. and 2 p. m. a general showery formation appeared to 
the west of here in the neighborhood of Newmarket Gap. 
The stormy formation disappeared without moving. Some 
little rain fell. 

September 9.—8 a. m., 74°; 2 p. m., 82°; 8 p. m., 70°. 
Partly cloudy, continued warm; light south to east winds. 
Between 2 and 3 p. m. a light shower, with but little thunder, 
formed in the neighborhood of the gap, and moved east by 
northeast, crossing the ridge to the north of here—the ex- 
treme southern edge passing over camp a little after 3 p. m. 

September 10.—8 a. m., 71°; 2 p. m., 83°; 1 p. m., 68°. 
Fair in morning; partly cloudy, with showers in afternoon. 
Between 5 and 6 p. m. a few showers occurred in the Shenan- 
doah Valley. From 7 to 10 p. m.a little rain fell in camp. 

September 11.—8 a. m., 74°; 2 p. m., 86°; 11 p. m., P30, 
Fair, with fresh south winds. During the night west winds 
increased, reaching gale force by morning. 

September 12.—8 a. m., 72°; 2 p.m., 75°; 11 p. m., 64°. 
Fair, with west gales, diminishing in force during the day. 
On the morning of the 7th indications were first noticed of 
an approaching northeast storm. Unsettled weather con- 
tinued until the night of the 11th. The west gale which 
came on during the night of the 11th broke the longest spell 
of hot weather on record for this place. 

September 13.—8 a. m., 64°; 2 p. m., 77°; 8 p. m., 68°. 
Fair, with light winds, mostly easterly. There were indica- 
tions of a coming storm at night. 

September 14.—8 a. m., 65°; 2 p.m., 68°; 9 p.m., 62°. Gen- 
erally cloudy, with northeast winds. 

September 15.—8 a. m., 60°; 2 p. m., 62°; 9 p. m., 60°. 
Rain and fog, with northeast winds. The rain was quite 
heavy during the afternoon andevening. It stopped at mid- 
night. High northeast winds prevailed during the morning, 
but diminished rapidly between 12 m. and 1 p. m., and were 
only fresh during the afternoon. They shifted to south then 
to southwest between 6 and 9 p. m. 

September 16.—8 a. m., 62°; 2 p. m., 70°; 10 p. m., 58°. 
Fair, with brisk winds; westerly shifting to northwest winds, 
and increased during the night, with a cool wave. 

September 17.—8 a. m., 48°; 2 p. m., 54°; 10 p. m., 48°. 
Fair, with brisk to high northwest winds. 

September 18.—8 a. m., 44°; 2 p. m., 55°; 9 p. m., 50°. 
Fair, with brisk northwest winds diminishing. 

September 19.—8 a. m., 40°; 2 p. m.,58°; 10 p. m., 50°. 
Fair, with light north shifting to southeast winds in the after- 
noon, and becoming brisk at night. 

September 20.—8. a. m., 56°; 2 p. m., 64°; 10 p. m., 60°. 
Partly cloudy, with southwest becoming brisk southeast winds 
at night. A little rain fell during the night. 

September 21.—8 a. m., 58°; 2 p. m., 65°; 10 p. m., 60°. 
Generally cloudy,with light winds becoming southeast at night. 

September 22.—8 a. m., 58°; 2 p. m., 63°; 10 p. m., 58°. 
Partly cloudy, with southwest winds. 

September 23.—8 a. m., 52°; 2 p. m., 60°; 9 p. m., 56°. 
Rain in morning, generally fair in afternoon, southwest winds. 


September 24.—8 a. m., 54°; 2 p. m., 65°; 8 p. m., 58°. 
Fair, with light southwest winds. 

September 25.—8 a. m., 58°; 2 p.m., 69°; 10 p. m., 60°, 
Fair; light southwest winds. 

Light frost was noticed by others on the morning of the 19th. 


OBSERVATIONS AT HONOLULU. 


Through the kind cooperation of Mr. Curtis J. Lyons, Me- 
teorologist to the Government Survey, the monthly report of 
meteorological conditions at Honolulu is now made partly in 
accordance with the new form, No. 1040, and the arrange- 
ment of the columns, therefore, differs from those previously 
published. 


Meteorological observations at Honolulu, September, 1900. 


The station is at 21° 18’ N., 157° 50’ W. 

Hawaiian standard time is 10° 30" slow of Greenwich time. Honolulu local mean 
time is 10° 31" slow of Greenwich. 

Pressure is corrected for Compegeture and reduced to sea level, and the gravity 
correction, —0.06, has been app led. 

The average direction and force of the wind and the ave cloudiness for the 
whole day are given unless they have varied more than usual, in which case the ex- 
tremes are given. The scale of wind force is 0 to 12, or Beaufort scale. Two direc- 
tions of wind, or values of wind force or amounts of cloudiness, connected by a 
dash, indicate change from one to the other. 

The rainfall for twenty-four hours is measured at 9 a. m. local or 7:31 p. m., 
Greenwich time, on the respective dates. 

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet 
above ground. Ground is 43 feet, and the barometer 50 feet above sea level. 


; During twenty-four hours preceding 1 p.m. Green- | 4 

? Mate wich time, or 2:30a. m. Honolulu time. e 

Tempera- ‘+ | Sea-level & 
ture. Means. | Wind. | pressures. =~ 

| si 5 | & 

2/22) f £2 2 
| | | | | | 
20.93 76 70 | 86 67.7 68 one. 2 25 0.97 | 29.90 0.11 
29.93 76 70.5785 75 66.5 65 ne. 8) 2) 80.00 | 29.92 0.08 
22.95 77 70 76 67.7 67 ne. 80.01 | 29.94 0.04 
29.96/77 | 60.5186 | 75 | 67.7 67 ne. 34) 4 30.01 | 29.04 0.10 
29.92 | 75 | 70 8 74 | 67.3 66 ne 4) 30.00 29.91 0.02 
6° 2991/75 | 69 §8 75 66.5 66 ne. 2 29.97 | 29.90 0.00 
29.93 76 68.5186 | 75 66.0 64 ne. | 3 | 29.98 | 29.80 0.00 
29.93 76 69.5785 75 65.3 62 | ne. 8 | 29.99 29.90, 0.00 
29.92 73 69 75 66.3 66 ne. 80 28 2.98 | 29.91 0.00 
esses 29.89 73 69 [86 | 73 68.0 70 ne. (02 3-9 29.96 | 29.88 0.03 
haces 29.91 71 | 68.5)87 72 67.570 ne. (02 20 29.94 | 29.86 0.00 
12°.... 29.96 71 69 785 71 69.7 77 (sw. 10 3-8-0 29.99 29.90 0.00 
13*.... 2.97/78 (69 [88 71 69.3 73 | wne. 5 30.08 | 29.95 0.02 
29.98'76 69 77 65.5 61 nne. 5 30.083 29.97 0.08 
22.98 76 70 §86 75 66.0 63 ne. 80.03 29.95, 0.02 
20.9976 68 [86 76 66.0 64 ne. 42 2 30.05 29.95 0.00 
7 29.99 75 | 69 8 76 63.3 59 ene | 8 85 30.05 29.97 0.04 
29.98 78 69 §|85 75 65.5 64 | ne. (84 5 30.04 29.96 0.04 
30.05 77 69 77 65.0 60 ne. 45 30.06 29.96 0.08 
30.00 77 69 76 65.7 64 ne (42 30.08 29.99 0.08 
2.97 75 69.5185 76 65.5 63 ne. 8 4 30.04 29.95 0.48 
2.9 76 68 70 66.3 66 ne. 80.01 29.92 0.15 
/29.92 69 [84 72 65.0 63 | ne. 29.98 | 29.87 0.11 
29.8975 (70 [84 72 67.7 71 | ne. 29.97 | 29.85 0.06 
29.89/76 69.5183 72 67.7 71 |ene. 29.96 | 29.85 0.01 
2.92/76 | 70 785 75 67-368 ne. |§§ 8 8 2.97 | 29.86 0.01 
29.9275 (69.5786 71 66.8 64 | nne. 8 20.96 29.88 0.01 
29.9170 68.5185 75 | 68.3 74 | ne. 29.97 29.90 0.12 
29.90 70 | 68.5] 85 | 70 68.0 74 | ne. 2) 4) 29.96 | 29.88) 0.00 
29.89 | 70 67-5785 | 70 | 68.7, 78 ene. 1-0 48 29.96 29.88 0.01 
Means. 20.941 74.9) ..... 85.3) 73.7, 06.8 67.2 | 2.6 ad 

Depar- 

Mean temperature for September, 1900 (6 + 2-4-9) + 3=78.4; normal is 77.5. Mean 


METEOROLOGICAL OBSERVATIONS AT EAGLE, 
ALASKA. 


Summarized by Prof. ALrrep J. Henry. 


In a previous Review (Vol. XXVII, p. 59) it was stated 
that the central station of the Alaska climate and crop 
service would be transferred from Sitka tu Eagle, and that 
Mr. U. G. Myers, a trained observer of the Weather Bureau, 
would be placed in charge. 

Mr. Myers succeeded in opening a station at Eagle, latitude 


| 
pressure for September (9 + 3) + 2 is 29.953; normal is 29.969. 
*This pressure is as recorded at 1 P- m., Greenwich time. +t These temperatures 
are observed at 6 a. m., local, or dg m., Greenwich time. {These values are the 
means of (6+9+2+9)+4. § Beaufort scale. 
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64° 46’ N., longitude 141° 12’ W., about the middle of August, 91°, viz, from a maximum of 23° above zero, to a minimum 
1899. Observations were begun at once and have been con- of 68° below. The warmest month was July, with a mean 
tinued uninterruptedly ever since. temperature of 57°, a mean maximum of 72°, and a mean 
The equipment of the station is similar to that of any first- minimum of 42°. The lowest temperature recorded in July 
class station of the Bureau, viz, two mercurial barometers, was 31°. 
two dry thermometers, two self-registering maximum and The total precipitation was 10.17 inches, about what would 
minimum thermometers, soil thermometer, whirling psy- be anticipated for the interior of Alaska. The greatest rain- 
chrometer, thermograph, barograph, and wind velocity regis- fall in any twenty-four hours was 0.75 inch in August. 
ter. Three observations are made daily, viz, at 8a.m.,3 p. m., Showers were rather frequent during the warm months. 
and 8 p. m., mean local time, respectively. The 8 o0’clockobser- High wind velocities were not experienced at any time. 
vations only have been summarized and the resultsare given The highest 5-minute velocity was but 32 miles per hour 
in the table below. The pressure is corrected for tempera- from the east. At no time during the year did the wind ap- 
ture, instrumental error, and reduced to standard gravity. proach a gale. 
The elevation of the barometer above sea level is approxi- Nearly 50 per cent of the winds were from an easterly quar- 
mately 573 feet. ter, although a relatively large number of west and north- 
The lowest temperature observed during the year was 68° west winds were also observed ; in fact, about 70 per cent of the 
below zero in January, 1900. The average temperature for winds were either from the east-southeast or west-northwest. 
that month was 25° below zero. The temperature fell to 32° The valley of the Yukon, at Eagle, extends in an east-south- 
or below in every month of the year, and zero temperatures east west-northwest direction, and this fact may partly ac- 
were recorded in seven of the twelve months. count for the predominance of east-southeast and west-north- 
_ The maximum temperature of the year was 87° in June; west winds. 
the minimum for the same month was 28°, thus giving a’ Three thunderstorms occurred, one each in May, June, and 
monthly range of 59°. The monthly range in January was July. 


Meteorological observations at Eagle, Alaska. 
(Latitude, 64° 46’ N.; Longitude, 141° 12 W. Height of barometer above sea level, 573 feet. Height of thermometer above ground, 6 feet; rain gage, 3 feet; anemometer 


cups, 26 feet. 
Pressure. Temparature. Moisture. 
Extremes. Mean. Extremes. Dew-point. pumidity. | tion. Cloudiness. 
Month. 5 | a 
= = = = = = = = | x A @ 
1899. Inches. Inches. Inches. ° ° | | $ & Ins. Ins. Ins. | 
September ...... | 28.86 29.39 28.38 41.2 41.1 52.1 30.0 41.0 66 34 33 7 | 74) 197.194) 0.89/0.11 7.7 7.4) 7.7 
| 28.88 29.64 28.07 19.9 20.7 2.4 124° 0.4 441 —19 15 1' 79 79 .0865 0.65 0.85 7.8 6.2, 7.4 
28.75 29.29 28.26 | 2.4 8.8 | — 5.8 | 1.2 33-2 -—1-—2 8 86 .042 .040 0.52 0.27 8.38 58 8.4 
| 29.02 29.96 28.14, —19.9 —17.9 —11.2 —2%6.8 —19.0, 31 —57 | —22 —20 93 .022 .028 0.26 0.18 4.4 #47 
| 29.04 29.64 8.31 —25.9 —24.7 —17.5 —82.3 | —24.9 23 -—27 —26 93 98 .014 .016 0.52 0.30 4.5 45 4.9 
29.21 29.82 2.36 —8.1 —6.3 4.9 —16.9 — 6.0 18 —51|—11 —10 87 838 .028 .028 0.89 0.29 54 36 
29.10 29.92 28.67 8.4 13.9 29.2 — 3.1 13.0 56 —46 4 8 84 78 .074 8.6 
06.0000 | 28.79 29.51 28.21 31.6 30.1 42.8 15.8 | 29.3 54 —12 21 21 65 69.114 .116 (0.42 0.24 
| 28.80 29.48 2.42 44.7 47.9 56.4 28.0 42.2 69 20 30 32 58 «166.179 || (0.84 0.385 5.3 4.8 5.0 
06.22.0040 «28.85 2.20 8655.6 58.4 67.3 38.0 52.6 87 28 43 42 64 57 0.48 «6.8 6.2 
| 28.91 29.12 28.64 60.1 62.8 72.2 41.6 56.9 81 31 49 49 67 63 .347 «1.88 0.46 5.1 4.3, 5.1 
Year 29.52 28.96 | 21.7 82.9) 9.8) 87 15 10.17 0.75 5.9, 5.8 6.0 
| 
Wind. Number of days. 
By self-registers. | Number of winds, 8 a. m. and 8 p. m. | | ae ~ | , eee g Electricity. 
= | = | 2 
1899. Mites. Miles. | 
September... 6.0 se. 30. 88. 0 6 3 1); 4; 5 3 8 8 2 3 7 20 7 4 1 0 0 1 0 17 0 8 
October ..... 6.4 se. W se. 0 5 4 1; @; 7! 7 1; 14 0 4 9 18 7 4 7 0 0 20 0 80 0 8 
November.... 4.7 w. 21 e. 0 3 16 4 5 4° 8) 19 5 1 3 4 23 5 2 5 0 0 29 0 30 0 6 
Secemaee ---| 33 ne. 2% @. 0 0 PI 10 5 7 | 2 7 3 16 15 8 13 6 8 6 0 0 31 0 81 0 5 
January ..... 4.5 e. 29 | e. 0 3 7 12 4 0 2 4 7| @B 14 6 11 7 8 7 0 0 31 0 31 0 5 
February 5.9 e. 32 (oe. 0 1 7 13 8 0 1 9 38 14 11 8 9 5 8 5 0 0 28 0 28 0 4 
March ....... 4.4 Ww. 23 e. 0 | 3 6 8 7 4; 8) @ 3 7 17 8 6 2 0 2 0 0 14 0 30 0 9 
OS Fe 5.5 se. 2% | se. 0o. 5 6 10, 15 2| 3| 2 6 2 6 13 ll 6 4 5 0 0 6 0 29 0 4 
BEET ecccess:s 5.8 e. 7 8. 0; 7 12 17; 8 3 0; ll 8 1 9 17 5 7 6 1 0 0 0 0 25 1 0 
SERG cccccccee 5.1 w. 2% e. 0 4 12 1% 4 0 4 14 9 0 8 7 15 18 9 0 1 0 0 0 6 0 0 
a 4.2 nw. 22 nw. 0 4 12 10 4 1 2; 10; 19 0 12 9 10 18 10 0 0 0 0 0 1 1 0 
August....... 45 w. 28 sw. 0 2 5 12 7 1 | 5| 14) 10 6 2 9 20 16 ll 1 1 1 0 0 9 1 0 
| 
Year..... 5.0 w. | Bie. 0 43 «102 111 14), & 130, 72; 104, 100| 161 4 59 40 2 1 160 0| 267 3 39 
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RESULTS OF A BALLOON ASCENSION AT ST. PETERS- 
BURG, MAY 20/ JUNE 1, 1878.' 


By Gen. M Ry«arcuerr. 


The following are the instruments that I took with me: 

1. A Richter syphon barometer. 

2. A Richter aneroid, verified under the receiver of a pneu- 
matic pump. Besides the corrections thus found the aneroid 
records were subjected to still further corrections relative to 
the retardation in the registration of the aneroid; these cor- 
rections were determined during the ascension by comparing 
the simultaneous records of the aneroid and of the mercurial 
barometer. 

I had three very sensitive mercurial thermometers, with 
fine, long cylindrical bulbs. One of these thermometers 
showed every variation of temperature four times more 
— than the thermometer at the stations of the Central 

hysical Observatory, the other two thermometers surpassed it 
by from one and one-half to two times. One of these served 
as a wet bulb thermometer. 


Elevations. | Elevations. | 
mean time mean time. 
Trigono- Baromet | Trigono- 
| metric. _— ric = metric. _—_ ri = 
| | 

A.m, &. | Meters. Meters. | &. Meters. Meters. 

2 61 21...... 3,776 8,914 —138 4 23 87..... 2,353 2,34 —41 
8,817 3,925 —108 scent 2.412 2,446, 
56 59.... 3,920 4,008 — 88 97 2,415 2,500' —85 
8,977 | 4,07| 381 652..... 2, 552 2,588' 

4,002 4,004; 985 18..... 2, 745 | —48 
3,719 8,746 | — 97 36 5O..... 2,866 2,908 
3, 650 3,726 | — 76 2, 999 38, 045 —46 
M7 40...... 2,781) —105 46 16... 3, 362 3,429, —67 
2,919 2,967, — 48 49 49..... 3.533 3,597 —64 
8,155 | 3,216 — 61 3,742 8, 782 —40 
3,363 3,407 — 44 86 85..... 3,854 8,878 
45 19..... 3,489 3,526 — 37 8,977 3,998 —21 
8,712 8,816; —104 5 6 %..... 4,089 4,%8  —19 
50 58...... 3, 669 3,700, — 31 4,046 4,058 —12 

3, 504 3,639 — 45 6 49..... 4,040 4,081 +9 
18 49...... 8, + 15 


‘The thermometers and the hygrometer were placed outside 
of the basket on special supports. In order to protect the 
thermometers from radiation they were put into double boxes 


without bottoms or covers. 
All the instruments had previously been verified and the 
corresponding corrections have been added to their records. 
The altitudes were calculated (1) by the ordinary baro- 


‘In the Annales of the Central Meteorological Bureau of France 
for 1896 there is an elaborate memoir by Prof. A. Angot on the baro- 
metric formula of Laplace and the proper method of applying it to the 
problems of hypsometry, especially to the calculation of the height of 
a barograph carried up ~ j a — balloon or kite. Angot shows 
that, owing to the unequal and irregular changes of temperature and 
moisture in the successive layers of atmosphere, it is not possible to 
compute the altitude as accurately as is desirable unless we carry out 
the computation for each individual layer and then add the results 
together. This computation by layers was, perhaps, not a wholly new 
idea, having been quite independently used by Berson and Hergesell 
the year before, and especially by Rykatcheff in a memoir published 
in 1882 in the Zapiski* of the Russian Geographical Society (see the 
Protocol of the International Aeronautic Commission, 1899, p.127). As 
this method will be needed in the accurate discussion of observations 
made in the upper strata of the atmosphere and in the reduction of 
»yressure and temperature observed at low levels upward to higher 
level, the Editor, instead of attempting an unsatisfactory abstract of 
Rykatcheff’s memoir published in Russian, has requested him to kindly 
communicate such instructions and tables as he deems appropriate to 
the solution of this problem, which will undoubtedly be one of the 
most important that will engage the attention of the coming generation 
of meteorologists. The actual resultsof Rykatcheff’s ascension of June 
1, 1878, are published herewith as communicated by him September 
2% | October 3, 1900, and undoubtedly present us with the first series of 
correlated altitudes, pressures, temperatures, humidities, and moments 
of observation that have been determined with the accuracy needed in 
the present stage of meteorology. The Editor is pleased to thus be able 


to make these accessible to students.— Ep. 
*Memoirs of the Imperial Russian Geographical Society, Vol. VI, 


No. 2, pp. 1-77, St. Petersburg, 1882. 
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metric reduction formula; (2) by the trigonometric method, 
sighting the balloon with theodolites from St. Petersburg 
(from the Central Physical Observatory and the Academy of 
Sciences), from Poulkova, and Cronstadt. 

In all, thirty-four trigonometric determinations were made ; 
in thirty-one of these cases it was also possible to calculate 
the elevation by the barometer. 

The table given above contains, for these thirty-one cases, 
the hour, the trigonometric and barometric altitudes, and the 
differences between these values. 

The mean difference deduced from the most accurate twenty- 
six observations is —61 meters. 

The variation of the temperature with altitude may be seen 
in the following table: 


an Vastatien tem- | Change of 
itudes. ratureforevery corresponding 
So meters. a variation of 1°. 
Meters. ° | Meters. 
0—2, 500 —1.5 162 
2,500—2, 750 —1.3 192 
2, 750—8 ,000 —1.2 208 
3, 000—3 , 250 —1.2 | 208 
8, 250—3, 500 —1.2 208 
8, 500—8, 750 —1.3 192 
3, 750—4, 000 —2.0 125 
| 
Mean...... -1.47 172 


Resulta of the observations made during the ascension of May 20 | June 1, 1878. 
The atmospheric pressures observed with the aneroid are marked with an asterisk 


(*); the interpolated relative humidity is put in parenthesis. 
| 5 Temperature, C. 
5 | | 
nological order $s |g st 
of observation. | £3 38 
| é = < 
1 |g 5 6 ? 8 9 
mm © ° ° mm. | Meters. 
On ground ........ ZW 19.9 BAG 
| 94598 | 618.6 (2) | 1.5 | 8,885.4 
508.5 — 2.5 (87) 1.4 8,405.1 
| 2 48 87 dudes ie 
95195 | 476.8 1.8 | 8,917.5 
ca + 1.4 (37) | 1.8 | 3,942.9 
| 90098 | |... 1.3 | 4,072.1 
BB. 500. 5°) wove — 2.6 1.3 3,589.1 
B87 49 | 546.6 +18) 2, 886.0 
BB. | cece + 0.9, 1.5 2,929.4 
19. 338257 | 582.6 |........ 000 /+0.6 (80) 1.4 3,042.4 
8 $8 18 |........ $0.5 
$95 5 | — | (99) 1.3 "3,191.9 
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E Temperature, C. | 
© 
ber and chro- ° = Number and chro- 
order 5 E § nological order 
of observation. £3 of observation. 
| | 
1 | 8 si¢isl|e 1 
h. m. mm. | ° ° % 
8 36 0. 
| 8 36 29 
8 36 8. (29) 
3 37 29) 
3 38 
| 838 
3 38 
38 38 
34 
841 
8 41 
ncccccccce cocces 8 41 
8 43 
3 43 
844 
3844 
| 845 
84 
84 
348 
850 
350 
8 51 
| 852 
353 
8 57 40 
3 57 57 
358 
358 43 
4723). 
478 
49 3) 
41113). 
411 42 
606060 41223 
412 39 |. 
41252 511.0 
413 
4 13 34 2s 
41349, 518.1"... — 8.8 | (28) 1.0 | 3,266.9 
41448 
41619 
41633. 
417 539 
418 9 
41819 
41853. 
419 35 
419 42 
419 48 
cesses 40 7 
.. 421 15 
422 41 
42255 |. 
423 
ce 427 53 |. 
428 22 
4 30 41 
43055. 
43110 
4 8211 
4 32 30 
.| 43240 
433 28 
| 433 42 
4 33 57 
4 35 56 
43% 9 
| 4 86 59 
4372 
4 37 39 
4 37 33 
43854. 
| 439 4). 
439 40 
7). 
440 383 
| 44059 ).. 
441 6 | e 
| 4 42 51 25 
| 44320 (25) 1.1 | 3,290. 
| 443 35 
‘4445 + 0.5 (25) 1.2 


Results of observations, ete.—Continued. 
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5 Temperature, C. 
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12 
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Vapor tension. 


| Altitude determined ba- 
rometrieally 


| —2.9 (25) 0.9 3,879.9 


1.2 2,281.6 
1,192.0 
‘8.6 | 946.5 
8.7| 885.0 


THE GULF STREAM MYTH. 


By Harvey Warts. 


There are few things more curious to-day than the defer- 


|_| 
| | 
| 
meters. 
169.99 4.6 | 0.8) 4,015.2 
"8.0 "0.6 | "4,019.9 
0.0 | (28) 1.2) 2948.8 
4.0.8 | (28) 1.8 2,686.8 
576.9)... | | 8,878.2 
| 
cece 25.5 |. 
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ence paid in educational circles and in the newspapers to ex- 
ploded theories as to climate and weather causation. Of all 
cases of adherence to the old beliefs, the abandoned camp of 
an earlier, cruder science, the remarkable deference paid the 
Gulf Stream theory of climate is particularly a case in point. 
This comes naturally from the failure to grasp the essential 
facts of the atmospheric circulation in the north temperate 
zone, whose unfailing west to east drift, broken up into two 
eddies, the cyclonic and the anticyclonic, distributes weather 
and conditions climate. Once grasp what this west to east 
drift means and the explanation of climate and weather is an 
open book. Though the theory still persists that the Gulf 
Stream alone by its own inherent warmth causes the mild 
climate of northwestern Europe, and though it is still referred 
to in a familiar off-hand manner by school teachers in teach- 
ing physical geography and by writers who ought to know 
better, as one refers to the existence of Saturn’s rings, yet 
most people seem unfamiliar with the broader restatements 
of the problem now made by meteorologists. 

By itself alone the Gulf ; Racca has as much effect on the 
climate of northwestern Europe as the fly in the fable had 
in carrying the stagecoach up the hill. The mild climate of 
northwestern Europe is due, not to the Gulf Stream, but to 
the prevailing eastward and northeastward drift of the cir- 
cumpolar atmospheric circulation, whose aerial currents, and 
not the Gulf Stream, distribute the heat conserved by the 
whole Atlantic Ocean north of latitude 35° (roughly) over 
Europe. The entire surface of the Atlantic Ocean north of 
the region of the trade winds, or rather, north and west of 
the center of the great north Atlantic anticyclone, is drifted 
to the northeast by the prevailing aerial drift, which drift, 
and not the ocean currents, carries the beneficent influences 
of the ocean over the European islands and the shores to the 
east and northeast. The Gulf Stream, itself a result of wind 
motion, being produced by the joint action of the Atlantic 
anticyclones, is not distinguishable in temperature or “set” 
from the rest of the ocean by the time it gets east of New- 
foundland, yet it has been given the credit that belongs to 
the whole mass of the Atlantic, so far as the latent power to 
effect climate is concerned, while at the same time the deter- 
mining function played by the aerial currents of the great 
circumpolar drift is completely ignored. The same fallacy 
prevails as to the power of the Japan current to affect the 
coastal climate of northwestern North America. 

Perhaps the most amusing recent instance of repetition 
of all the old rhetoric and all the old error about the Gulf 
Stream is in an article by Mr. F. T. Bullen, in the London 
Spectator, which, written in a high class publication and in 
the name of science, merits attention and correction. Mr. 
Bullen says: 

But who among us with the slightest smattering of 
is there that oe assured that but for the come of pare 
mighty sea-river our islands would revert to their condition at the Gla- 
cial Period; who is there but feels a shiver of dread pass over his scalp 
when he contemplates the possibility of any diversion of its life-giving 
waters from our shores? The bare suggestion of such a calamity is 
most terrifying 

Now, a8 a mere matter of climatic fact, were the aerial drift, 
that is, the circulation of the atmosphere in the north tem- 

rate zone, to remain as it is today, and were by any possi- 

ility the Gulf Stream to be diverted at the Straits of Florida, 
no one in England would be a whit the wiser, for it is the 
aerial drift that has the gift of mildness in its flow. The 
diversion-of-the-Gulf-Stream bogey may impress those who 
have a “smattering of physiography,” but it has no terror for 
him who knows that the Gulf Stream myth has nothing to 
rest on save the bad science of fifty years ago and its recru- 
descence in the present. 

Naturally, wrong about the Gulf Stream, Mr. Bullen is so 
_ blind to the facts that modern meteorology has established, 


that, having endowed the Gulf Stream with virtues and in- 
fluences that do not belong to it, he naturally does the same 
for the Kuroshiwo, the Japan current. He says of it: “It is, 
however, but a poor competitor in beneficence in comparison 
with our own Gulf Stream, as those who know their Japan in 
winter can testify.” Now, the real fact about this is (and 
the same is true of the lack of effect of the Gulf Stream on 
the climate of New York) that since the aerial drift over 
Japan and over the eastern United States is from west to east, 
the mitigating effects of the ocean and of currents that lie to 
the east of the coast, are naturally not carried over the land 
but eastward over the water. Reverse the aerial current 
around the world, and Japan, by the mitigating influences 
of the Pacific Ocean, would have an eternal spring for its 
climate; while the Atlantic coast States, from North Carolina 
to Newfoundland would have the mildness of Bermuda, not, 
however, on account of any one ocean current that laved their 
shores, but because the conserved warmth of the ocean as a 
whole was theirs. As it is, the August hot waves, “ Indian 
summer,” the “ green Christmases,” the prolonged mild spells 
in January and February, the “anticipations of May” that 
often occur in March and befool the fruit trees are due not 
to any shifting of the Gulf Stream, but to the intrusion of 
the Atlantic anticyclone on ourcoasts. Thecirculation from 
the south, which is thus set up in connection with cyclonic 
areas over the lakes, or on our northern borders, while an 
anticyclone a over our Southern States near the coast, 
is capable of the most surprising climatic effects, and at times 
seems actually to reverse the seasons. 


A REVIEW OF PROFESSOR VERY’S MEMOIR ON ATMOS- 
PHERIC RADIATION. 


By N. E. Dorsgy, dated October 24, 1900. 


As the author informs us, the experiments described in 
this work were undertaken at the suggestion of Professor 
Abbe, and their object can best be understood by quoting 
from a letter written by Professor Abbe to the author Novem- 
ber 24, 1891. In this he says: 

Absorption be the absolute inverse of radiation for gases, but I 
don’t like to quant this as to intensity, and so I beg to know whether 

ou and Professor Keeler can not undertake the ollowing problem : 

o determine the absolute radiation in calories from a unit mass of 
gas at given density and temperature and at ordinary temperatures; 
not when burning, nor when electrified, but when simply heated. 

The radiation was measured by a bolometer constructed 
after Professor Langley’s earlier, double grating pattern. It 
consisted of 15 strips with a total exposed area of 19 square 
millimeters. The galvanometer was of the four-coil type, 
with a suspension system weighing 350 milligrammes, the 
magnets varying from 9.5 to 6 millimeters in length. The 
period was about twenty seconds, and the sensitiveness was 
one division = 3.48 x 10-° ampere. As used with the bo- 
lometer one division corresponds to 5 x 10~* radim. 

Professor Very defines a radim as “representing a unit 
quantity of heat, namely, one gram-water-degree-centigrade 
heat-unit, lost as radiation per square centimeter of surface 
per second of time, by a heated body, or transmitted by the 
ether as an equivalent amount of radiant energy through a 
normal section of one square centimeter in one second of 
time.” But he actually uses as his standard of radiation the 
difference in the amounts of heat radiated per square centi- 
meter per second to a hemisphere, by blackened copper at 
100° C. and at 0° C., which he considers as equivalent to 
0.0126 radim. 

He employs three different methods for determining the 
radiation of the gases used, but discards the first as unrelia- 
ble. The second is to have a jet of hot air of adjustable 
thickness rise in front of his bolometer and take the deflec- 
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tions with the jet on, and off. In the third the gas was con- 
tained in a metal cylinder closed at one end by a rock salt 
window and at the other provided with a stuffing-box, through 
which passed a rod carrying a blackened copper piston whose 
diameter was but slightly smaller than that of the interior of 
the cylinder. By changing the position of the piston the 
length of the radiating column of gas could be regulated as 
desired. The cylinder was heated by means of four large 
Bunsen burners. With this arrangement both temperature 
and pressure could also be varied. Convection currents were 
very troublesome, and the temperature as determined by the 
thermometer in the cylinder was uncertain, except when the 
apparatus had been cooling for a considerable time. 

Bering described in detail these various methods of work 
and given numerous tables of unreduced observations, he 
devotes some thirty pages to a discussion of some of Tyn- 
dall’s experiments, and of the work done by Paschen, Ang- 
strom, and others on the radiation and absorption of gases. 
From the work of these men he obtains certain correction 
terms which he applies to his observations, and in Table 73, 
page 112, gives his final results. In my examination of the 
memoir I have been unable to discover which of the 72 pre- 
ceding tables contain the observations, which, when corrected 
by a process also not very clear to me, will give this table. 
weve, as he says that this gives merely “an approxi- 
mate conception of the relations between total radiation” 
from unit surface under different conditions of temperature 
and depth of layer, this makes but little difference. 

In conclusion he states: “The results of the present re- 
search prove that within moderate depths of only a few 
meters the radiation of dry air, purified from carbon dioxide, 
increases quite uniformly with the depth.” The radiation 
from a layer of air one meter deep at 50° C and atmospheric 
pressure is 0.00068 radim, “as compared with one at 0° C,” 
and for a similar layer of carbon dioxide it is 0.00238 radim, 
or about three and one-half times that of air. Further in- 
crease in depth of carbon dioxide adds but little (at this 
temperature) to the radiation. The radiation from a layer 
of steam 152 cm. deep, and at one-sixth of atmospheric pres- 
sure, is eight-tenths of that of a black body. 

Considering the importance of the ev it is a pity more 
a were not taken to maintain the radiating gas at a uni- 

orm and constant temperature. 


MONTHLY STATEMENT OF AVERAGE WEATHER CON- 
DITIONS FOR SEPTEMBER.' 
By Prof. E. B. Garrrort,. 


The following statements are based on average weather 
conditions for September, as determined by long series of ob- 
servations. As the weather for any given September does not 
conform strictly to the average conditions, the statements 
can not be considered as forecasts. 

In the middle latitudes of the Northern Hemisphere the 
settled weather of summer begins to give way to the more 
pronounced weather types of autumn. In the tropical re- 
gions of the oceans September marks the height of the hur- 
ricane season. 


The first of this series was for August, 1900, and will be found in 
the Montuty Weatuer Review for that month on page 342. 


Over the North Atlantic Ocean the great permanent high 
barometer area near the Azores decreases in magnitude, and 
the severer storms which advance from the American conti- 
nent or adjacent waters pursue a more southerly course than 
during August. Storms of this class which cross the Atlan- 
tic from the American to the European coast average about 
two a month in September, and the likelihood of encounter- 
ing them along the transatlantic steamship routes is greater 
than during the two preceding months. Fog is less frequent 
over and near the banks of Newfoundland than during Au- 
gust, and the average southern limit of Arctic ice in the 
North Atlantic is in about latitude north 47°. 

All parts of the West Indies are subject to hurricane visi- 
tations in September. The hurricanes of this month are, 
however, somewhat more frequent in an area which embraces 
Santo Domingo, Haiti, and eastern and central Cuba, where 
they average about one in three years. Thesmaller diameter 
of the vortex of a hurricane renders it improbable that any 
locality in the area referred to will experience a hurricane 
oftener than about once in fifteen years. The hurricanes of 
September sometimes recurve north and northeast along the 
Atlantic coast of the United States and disappear over the 
Atlantic east of Newfoundland, and others pass westward 
over the Gulf of Mexico. The exceptionally destructive 
character of many of these storms should prompt all possi- 
ble protective measures in the line of their probable advance 
as indicated by the warnings of the Weather Bureau. 

The typhoons of the Philippine Islands and the China and 
Japan seas and coasts usually advance from the region east 
of the Philippine Islands, between the tenth and twentieth 
parallels of north latitude, move westward, their centers 
crossing the Philippines north of the fifteenth parallel, and, 
in a majority of cases, recurve north and northeast near the 
China coast and pass thence over or near the Japanese Islands. 
A small proportion of these storms move westward over the 
China Sea, and in rare instances typhoons appear to origi- 
‘nate over the eastern part of the China Sea. The severe 
‘September typhoons average about one a year. Torrential 
rains are of almost daily occurrence in the Philippine Islands 
in September. 

In the United States the most important storms of Sep- 
tember advance from the West Indies and the Gulf of Mexico 
to the Atlantic and Gulf coasts. Storms of this class com- 
monly possess great strength, and on an average of about 
once in two years they are destructive to shipping and 
coast industries. Over the Great Lakes gales of marked 
strength occur on an average about once in each September. 
As the month advances the rains which occur east of the 
Mississippi become general, rather than local, in character, 
and attend the passage of well-marked storms. September 
is a month of heavy subtropical rains in the south Atlantic 
and east Gulf coast districts, and a second maximum of rain 
occurs in the Lake region. Except in the lower Missouri 
Valley, on the north Pacific coast, and in areas in the South- 
west, the rainfall west of the Mississippi is usually very light 
in September, and over great parts of the middle Plateau 
region and California no rain, as a rule, falls in that month. 
During the last half of September killing frost is likely to 
occur in the Northwestern States and the Lake region, and 
frost is not uncommon in the Ohio Valley and Tennessee 
toward the close of September. 
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NOTES BY THE EDITOR. 


STANDARD TIME. 


Official information has been received to the effect that on 
and after January 1, 1901, the official standard time for the 
whole of Spain will be the so-called western European time, 
viz, that of the meridian of Greenwich. ‘The interval be- 
tween midnight and midnight will be divided into twenty- 
four hours and numbered consecutively from zero to twenty- 
four. Midnight will be known as twenty-four hours, or the 
end of the day, but the intervals between midnight and 1 a.m. 
will not be known as 24:15, for instance, but as 0:15. 


We do not know whether the meteorological observers of 
Spain will now keep their records on the new simultaneous 
standard time or will adhere to the old local time. In the 
United States both simultaneous and local time records were 
kept 4 tee several years (1870-1884) in order that there 
might no question as to data needed for the reduction of 
observations from one system to the other; but at the present 
time, we believe, only the simultaneous records and times are 
used. In many climatological investigations it has seemed 
important to preserve the ancient hours of observation in 
order to answer questions as to local changes of climate at 
any locality and as to relative climatic conditions at different 
localities. But it is now evident that changes in climate, 
properly so called, are inappreciable to our instrumental ob- 
servations, however apparent they may be in the changes of 
flora and fauna. The actual changes of temperature, rain- 
fall, wind, etc., have been far less than the influence upon the 
instruments of slight changes in exposure and surroundings, 
as well as in the instrument itself. tf, therefore, one inquires 
whether a record by the same thermometer or the same rain 
gage for fifty years at the same place shows any change in 
climate, he has first of all to decide whether the changes in 
buildings, trees, and grass have in some way affected the 
records appreciably. There are, doubtless, a few places in 
Europe where the surroundings have been unchanged for a 
century, but, unfortunately, it is very rare that meteorological 
records have been kept in these spots, and still rarer have the 
thermometers, barometers, rain gages, etc., been kept in one 
uniform condition of freedom from error. 

The modern widespread systems of self-registers now make 
it possible to obtain records for any moment at stations where 
formerly it was considered a great feat to secure personal ob- 
servations every hour of the day and night for one continuous 
year. For all climatological purposes, the continuous self- 
registers give far better data than even the old hourly sys- 
tem, and it matters not whether the registration sheets show 
mean local or standard Greenwich time. 


As contrasted with climatology, which deals with monthly, 
annual, and secular averages, the world has during the past 
fifty years awakened to the far higher importance of simul- 
taneous observations and weather maps and the study of 
dynamic and physical meteorology. This branch of meteor- 
ology proper is best promoted by the introduction of a uni- 
form standard time throughout the world. The system of 
hourly meridians, beginning with Greenwich, began to be 
used in October, 1884, in the United States, in consequence 
of the labors of W. F. Allen and as the result of a movement 
which began with a report presented by the Editor in May, 
1879, to the American Meteorological Society (see MonTHLY 
Weatuer Review, 1899, p. 362). This was actively sup- 


ported by the Weather Bureau from the beginning, as it was 
evident that only thus could we secure anything like an ap- 
proach to correct time among all our voluntary and regular 


observers. The taking of at least one simultaneous observa- 
tion daily, at 1 p. m., Greenwich time, or 8 a. m. seventy-fifth 
meridian time, was inaugurated by the Weather Bureau in 
1871 for all ships at sea, and adopted in 1873-1875 by all the 
weather bureaus of the world. This Bureau is still interested 
in every measure that can contribute to the perfecting of one 
or more daily simultaneous maps of the condition of the 
atmosphere the globe. 


There seems to be no reason why we should not in future years 

roceed still further to improve our time system. The count- 
ing of the hours from midnight onward to twenty-four hours 
continuously was in old times quite the custom in Italy, and 
now that it has been revived by Spain, we believe that the 
example will be followed by others and, eventually, become 
universal in spite of the proverbial conservatism of mankind. 
From this it will be but a single step to relinquish the local 
hour meridians and use Greenwich time proper. We have 
in our lifetime seen the relinquishment of Ferro, Paris, San 
Fernando, Washington, Berlin and other points as initial 
meridians for counting longitude and the gradual agreement 
of all raphers in the use of longitudes from Greenwich. 
There is no reason why Greenwich should not also be used as 
the origin for counting time. Our division of the day into 
twenty-four hours has been made by man for his own con- 
venience and our method of keeping time, by means of 
watches and clocks, is also an artificial and highly civilized 
method. We no longer use sundials, or compare our watches 
with sundials and noon marks, but we go to the nearest tele- 
graph station and compare with the standards kept by the 
astronomers in their observatories. There is no particular 
reason why any one should be an ogres to change his time 
reckoning by just one hour when he crosses some arbitrary 
dividing line between two regions where different standards 
are sm There is no good reason why one should cable to 
and fro, on business, between Washington and China or the 
Phillipines, or Australia, and then stop every minute to 
figure out whether it is yesterday or to-day. We are inclined 
to believe that for business purposes, as well as for scientific 
use, Greenwich time, the Greenwich date, and the Green- 
wich hour, counted from 0 to 24, will be found most con- 
venient. This globe is but a small one, and in proportion as 
we conquer it and come to look at it, its atmosphere and its 
people from a broader Fares of view we shall need to consider 
the subject of time and time reckoning from a similar point 
of view. Absolute uniformity of watches throughout the 
world would be a convenience comparable with uniformity 
of weights and measures, coins and language. 


THE FREQUENCY OF HAIL IN THE UNITED STATES. 


In the Monraty WeatHer Review for December, 1898, 
page 546, the reader will find a tabular statement of the total 
number of days on which hail was reported in each State by 
our observers, both regular and voluntary, during the five 
years, 1893-1897. If these numbers be divided by five we ob- 
tain the annual number of reports from each State; but as 
the States have different areas, we do not get a rational com- 
parison of the relative frequency unless we divide these 
annual numbers by the areas of the States expressed in some 
uniform unit, such as 10,000 square miles, or 100 miles 
square, or a circle of 58 miles in radius. 

These numbers relate principally to the ordinary slight hail- 
storms, hence the frequency of destructive hail is far less; 
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therefore one must make a very considerable reduction in order ‘to be quite worthy of general consideration; it is copied 
to determine whether it is worth while to go to any great ex- from the August report of the West Virginia section: 


pense in efforts to prevent local hailstorms. The following 


During the spring of 1896, each successive week’s account put the 


table is derived from that above referred to, recalling that fruit crop worse than the preceding. No complaints were made; the 


the column headed “annual” on that page should read “ total 
for five years.” 


| 


| Annual fre- 


Annual fre- | 
quency. | quency. 
| 
States. Areas. States. ‘Areas. 
| | | | | | 
unit | un 
| States area. States.) 
| 5.1] 196 | 3.96 Montana .......... 14.4 25.6 
APiZONA 11.4 22.6 1.99 Nebraska.......... 76 43.8 
Arkansas ........... 5.2 26.4) 5.08 Nevada........ «. 11.2 29.2 
California..........- 15.8) 40.2 | 2.54 New Hampshire...| 0.9 9.6 
ColoranoO. 10.4 61.4, 5.92 New Jersey........ 0.8 17.8 
Connecticut ........, 0.5 | New Mexico....... 12.1 246.0 
Delaware..... 0.2, 3.8 New York ......... 29.6) 6 
Dist. of Columbia... 0.01 North Carolina....| 5.1 26.6 5.22 
5.9) 12.0 2.10 North Dakota...... 7.5 28.6 
Georgia 5.8 19.6 | 8.80 || 4.0 43.0 
81 34.4) 4.26 Oklahoma ......... 89) 14.6) 8. 
Tilimois .......+....- 55 46.4 8.44 Oregon ..... Socecee 9.5 40.8 4.30 
cose cove 3.4 83.4 984 Pennsylvania...... 4.6 28.4 | 6.18 
Indian Territory .... 3-1 7.8 2.58 Rhodel-<land...... 0.1 
5.5) 46.4) 8.44 SouthCaroina.... 3.4 19.4 5.72 
8.1 80.8 6.28 South Da ota..... | 7.6 30.8 4 06 
Kentucky.....-.... | 3.8 27.2 7.16 | Tennessee ......... 4.6 26.2 5.70 
Louisiana .......... 4.1 206 5.04 | Texas..... ...... 27.4 39.6 1.44 
3.5, 64) 1.84 Utah..... 8.4) 12.8 3.06 
Maryland .......... 1,1 19.4 |..cccee | Verment........... 1.0 6.4 6.40 
Massachusetts ..... 0.8 | 16.2 Virginia ........... 6.1 20.4 3 36 
Michivan ........... 56 81.6 5.64  Washineton...... i %0 34.8 4% 
Minnesota ... ...... 84 87.6 4.48 | West Virginia..... 23! 182) 7.94 
eves 4.7 21.6 4.62 Wi-consin.......... 5.3 33.2 6. 28 
MissOUFE - 00000000] 6.5 57.0 8.78 9.8 11.2 1.16 


| 


In the above table we have left the last column blank in 
the case of seven small States that ought to be grouped to- 
gether as one Middle Atlantic Coast region, and these are 
thus combined in the following table: 


| | Frequency | A 1b 
States Areas. by unit neem oy 

area. States. 
District of Columbia..... 0.01 1.4 140 
1.1 19.4 18 
| 0.2 3.8 19 
NOW JOreey ....ccccscccces 0.8 17.8 22 
0.5 10.8 22 
Rhode Island............. 0.1 2.0 20 
Massachusetts.... ....... 0.8 16.2 20 

35 71.4 20.4 


The above figures are but a crude approximation to the de- 


’ sired statistics as to frequency and area of distinctive hail- 


storms, and we hope that those who have reliable records of 
hail will favor us with details of the local records during the 
past thirty years. 


THE CROP AS DEPENDING ON METEOROLOGICAL 
CONDITIONS. 


It is well known that the tree or vine accumulates from 
year to year a greater or less surplus of material and cellular 
structure for use in flowering and fruiting. The crop does 
not depend simply on the weather of the current year, but 
also on the conditions during the one or two or even more 
years previous. The line of thought suggested in the follow- 
ing note by Mr. Howard Shriver, of Cumberland, Md., seems 


bloom was abundant, the season propitious to an extraordinary degree, 
both as regards rain, sunshine, and absence of frost. Hence much was 
expected, yet the bloom mostly fell; the scanty crop of fruit still left, 
also lost, in large proportion, by falling off. People are slowly coming 
to realize that the fair promise of a luxuriant crop is not fulfilled. 
There being no cause, during the winter of 1895-96 and spring of 


1896, for this failure, we naturally revert to the consideration of the 


status of the tree during the time of bud formation. 


of 1895, when vegetable nature succumbed. The more tender plants 


What was it? 
All remember the drought and excessive heat of the summer and fall 


sunk under a heat protracted during the driest season we have ever 
1.78 ever had. Even stronger plants and trees drooped during the day, and 
5-7 | recuperated little at night; during the critical 
10.68 have been at their best, under the tropical conditions of unusual warmth 


riod when they should 


| depth of a couple of feet, not having recovered its normal moisture 


| 
| 


_with the difficulty, if not impossibility, of the trees forming a 


| 


spring would not be formed sufficient! 
opened it would fall or else be succeeded by a weakly fruit that woul 


dried - Under these Sahara-like conditions the tree was expected 
op 


bud under such conditions, and that either the bud of the following 
well to open, or that havin 


fall for want of inherent power to secure full development. The deci- 
mation of the fruit crop of that spring must, probably, be attributed to 
the cause above assigned. 

According to i | observation, the crop of indigenous flowers in this 
vicinity was very light. The many lovers of epigaeo (trailing arbutus) 
are well aware how short the crop was. It has n sugyested that 
fire and ruthless gatherers who tear up stem and root as well as flower 
conspire to exterminate this favorite plant; this may be. But the bloom 
iteelf that year was not only scant, but not so perfectly formed as usual. 
One of our mountain ramblers who is also a lover of flowers, agreed 
with me in attributing the defect in abundance as well as beauty of 
the flower that year to the heat and drought of the previous year. 


METEOROLOGICAL REPORT FROM NOME, ALASEA, 
SEPTEMBER, 1900. 


We cull the following extracts from the report of the vol- 
untary observer of the Weather Bureau at Nome, Alaska, for 
September, 1900. This report left Nome about the first of 
October and was received in Washington, D. C., October 31, 
before the September Review had gone to press. The 
monthly mean temperature for September was 39°; monthly 
maximum, 54° on the 23d; monthly minimum, 22°, on the 
22d; the mean maximum was 46.7°; the mean minimum, 
31.2° The temperature fell to the freezing point or below on 
eighteen days. The total rainfall was 7.00 inches, and rain 
fell on seventeen days. Rain fell almost continuously from 
the 2d to the 16th. The winds during this spell of rainy 
weather were from a southerly quarter except on the 8th and 
9th, when they shifted to the north and west. From the 
17th to the 22d northerly winds and clear weather prevailed ; 
on the 23d the winds were east with cloudy weather, and rain 
fell on the two succeeding days, with north and northeast 
winds. The remainder of the month was clear, except the 
30th when a southeast gale prevailed with considerable rain. 
Gales were also reported on the 7th, 12th, 13th, and 15th. 
The observer remarks: “Frosts have been quite severe on 
several occasions and there were snow flurries on a few days. 


L 
; 
and moisture, instead, we had excessive warmth and no moisture. It 
was remarked the following summer that the ground was dry at the 
out, how the water in wells diminished, and how the creek and river 
A close observer must have = impressed, ur i = term, 
perfect 
| a 
| 
| 
| 
| | 
) 
| 
: 
| 
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THE WEATHER OF THE MONTH. 
By Autraep J. Henry, Professor of Meteorology. 


CHARACTERISTICS OF THE WEATHER FOR 
SEPTEMBER. 

Aside from the West Indian hurricane which partially de-| 
stroyed Galveston, Tex., on the 8th, an account of which will 
be found on another page of this Review, there were few 
broad features of especial significance. Perhaps the most 
significant was the high pressure that prevailed on the mid- 
dle and south Atlantic coasts and over Virginia, West Vir- 
ginia, and the Ohio Valley. The weather east of the Rocky 
Mountains, at least, if not over the entire country, is con- 
trolled largely by the distribution of pressure over the At- 
lantic coast districts. When areas of high pressure persist 
over those districts areas of low pressure which develop in 
Alberta or over the northeastern Rocky Mountain slope and 
move southeastward into the Missouri Valley are forced to 
move thence a little east of north, passing over Minnesota 
and Lake Superior and thence eastward generally beyond the 
field of observation. The effect of the pressure distribution 
in such cases is to give heavy rains in the British Northwest, 
Minnesota, and the Lake Superior region, and high tempera- 
ture with scant rains in the Mississippi Valley, the Lake re- 
gion south of Superior, and generally eastward to the At- 
lantic. The fall of rain in the South Atlantic States is also 
markedly deficient, while far to the westward in Oklahoma, 
Indian Territory, west Texas, and New Mexico the rainfall 
is abundant. These conditions prevailed, in great measure, 
during the current month. 


The temperature was abnormally high in eastern districts 7 


until about the 12th. The rapid movement of the West Indian | 
hurricane from Iowa to the Canadian Maritime Provinces, 
on the 11-12th, brought a cessation of the high temperatures 
that had prevailed almost continuously since the early part 
of August, yet the month, as a whole, will rank as a warm 
September. 


The distribution of monthly mean pressure is graphically 
shown on Chart IV, and the numerical values are given in 
Tables I and X. 

As stated in the introduction, the South Atlantic high ex- 
tended inland to the lakes, the region of greatest pressure 
being over North Carolina, Virginia, and West Virginia. 
West of the Mississippi River pressure was below normal, 
ranging from .01 to .05 inch. As compared with the preced- 
ing month, pressure rose in all regions except the immediate 
Pacific coast, the Gulf States, and Florida, the greatest in- 
crease being in the Northwest, where a maximum rise of 
.16 inch was recorded. This increase was, however, simply 
a recovery from the prevailing low pressure which existed in 
that region during August. 


TEMPERATURE OF THE AIR. 


Temperature was above the normal over practically the 
whole country from the Rocky Mountains eastward to the 


Atlantic. The region of greatest positive departure, however, 
extended from eastern Texas northeastward to eastern Penn- 
sylvania. In this central region of greatest abnormality the 
average daily departure was about 6°. 

West of the Rocky Mountains temperature was below 
normal, as during the preceding month. 

Maximum temperatures of 100° and over were registered at 
voluntary stations of the Weather Bureau in the western part 
of Virginia, in South Carolina, Louisiana, and quite generally 
throughout eastern Kansas, Oklahoma, and northern Texas. 
Temperatures below freezing were observed in northern Min- 
nesota, in the Dakotas, and throughout the Rocky Mountain 
region, save in New Mexico, and also over the northern and 
middle Plateaus and northern New England. 

The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown 
on Chart VI. 

The average temperature for the several geographic dis- 
tricts and the departures from normal! values are shown in 
the following table: 


Average temperatures and departures from the normal. 


°. | Average 
ures or the epartures 
Districts. forthe | current = since 
2 month. January 1 January 1. 
° ° ° ° 
New 10 63.1 + 2.3 8.0 0.9 
Middle Atlantic............++..- 12 71.8 4.8 13.3 1.5 
| South Atlantic .............eeee 10 77.8 + 3.8 4.6 0.5 
Florida Peninsula.............. 7 80.7 2.1 — 3.2 — 0.4 
7 80.0 4.0 — 2.4 — 0.3 
7 81.1 5.1 + 6.8 t 0.8 
Ohio Valley and Tennessee.... 12 74.2 5.7 8.6 1.0 
9 61.9 2.9 13.2 1.5 
ssouri Valley. ..........+++- 10 66.3 t 1.2 23.1 2.6 
Northern Slope ...........+.+5+ 7 57.1 — 1.0 29.8 3.3 
| Middle Slope ............. 0.005 6 68.6 t 1.3 17.6 2.0 
Southern 8 cece 6 74.2 2.7 6.9 0.8 
Southern Plateau .............- 15 65.2 — 3.4 4.4 + 0.5 
Middle Plateau ............++.+ 9 57.9 — 3.7 14.1 1.6 
Northern Plateau.............. 10 55 8 — 1.4 22.0 2.4 
North Pacific. .... 9 57.2 — 0.3 12.2 1.4 
5 63.1 -- 0.0 7.8 0.9 
4 66.6 —17 7.3 0.8 


| 
| 


In Canada.—Prof. R. F. Stupart says: 


Temperature was just above average in British Columbia, Quebec, 
and the Maritime Provinces, below average in Alberta and Assiniboia, 
a little above average in Saskatchewan and Manitoba, and considerably 
above in Ontario. Toronto was 6° above average, the warmest Sep- 
tember but one (1881) since records have been kept, which is from 1840. 
Ontario stations were all from 3° to 6° above average, consequently it 
is fair to assume that this has been the second warmest September 
during the last sixty years. Alberta was 4° below average, which is 
remarkable when it is considered that Saskatchewan was actually above 


average. 


PRECIPITATION. 


There was a marked excess of rain from central Texas 
northward to the British Possessions. The fall in central 
and northern Texas, Oklahoma, Kansas, Minnesota, and 
northern Wisconsin was remarkably heavy. Over the greater 

rt of this region the average excess was from 4 to 6 inches. 
Rain was also in excess of the normal locally in New Eng- 
land, eastern Pennsylvania, and in the Appalachian region 
from southern Pennsylvania to eastern Tennessee. On the 
north Pacific coast rainfall was from 2 to 4 inches less than 


= 
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the seasonal average, and there was also a deficiency through- 
out California and Nevada. Rainfall was also markedly de- 
ficient along the Atlantic coast from New Jersey to Florida. 
This was to be expected, since the distribution of pressure 
was unfavorable to precipitation. 

Traces of snow were recorded in western Nebraska, and at 


a few places in North Dakota. In the mountain region of | ne 


Colorado and thence northward to the British Possessions 
varying amounts of snow were recorded, 14 inches being the 


greatest. Snow also fell in Nevada and Utah, but there was 
very little recorded in the mountainous regions of Idaho. 
ant departure the normal. 
3 Average. Departure. 
Districts. | ‘Accumu 
3 on | Current I ted 
= mon mon since 
| normal. Jan. 1. 
Inches. Inches. | Inches. 
10 2.63 -05| —25 
Middle Atlantic........... 12 2.80 “| —-10| —6.4 
South Atlantic ..........cecceceeeeeeees 10 2.47 47 —2.8 —838 
Florida 7 6.02 81; —1.4 1.7 
7 4.22 100 0.0 7.7 
7 2 84 70 —1.2 2.8 
Ohio Mi A and Tennessee............ 12 1.94 66 —1.0 — 7.6 
Lower 8 1.93 6}; —1.4 
9 4.18 120 7| —1.5 
North 8 8.72 305 25; +41.6 
Upper M Missoni 11 4.78 146 —0.4 
10 4.00 167 16) 
Northern 7 1.74 185 .8 — 0.8 
Middle Slope ...........ceescsceeeseeeee 6 3.68 219 2.0 t 0.7 
Southern Slope 6 7.56 350 4 7.9 
15 1.78 186 .8| —1.0 
Middle Plateau 0.90 112 — 38.2 
Northern Plateau. 10 1.27 109 — 2.2 
Middle Pacific 5 0. 36 —46 


In Canada.—Professor Stupart says: 


Precipitation was below average in Ontario south and west of Lake q 


Simcoe, except locally in the Niagara Peninsula, the deficiency bein 
very generally from an inch to an inch and ahalf. In New Brunswic 
it was also for the most part below, St. John being as much as an inch 
below. The greater portion of British Columbia was also below aver- 
age, many localities giving over aninch. Elsewhere throughout the 
Dominion it was above the evemna. The abnormally heavy precipi- 
tation in the Territories and Mani was most remarkable; at Edmon- 
ton the normal was exceeded by 4 inches, at Calgary by 3 inches, and 
at Winnipeg by nearly 2.5 inches. Several heavy falls of snow occurred 
in the Territories, which is also very unusual so early in the season. 
At Ottawa the rainfall was 1.5 inches above the average, at Father Point 
it was 2 inches above, and at Halifax 1.3 inches above. 


HAIL 


The following are the dates on which hail fell in the respec- 
tive States: 

Arizona, 21, 23, 30. California, 2,13. Colorado, 8, 9, 11, 
21, 24,25. Idaho, 15, 23. Illinois, 15, 26. Iowa, 13, 14, 16, 
25. Kansas, 14. Missouri, 2, 14, 15, 18,22. Nebraska, 6, 14, 
18, 22,27. Nevada, 3, 17,23,24. New Mexico, 8,12,18. New 
York, 3. North Dakota, 13, 14, 18. Ohio, 26. Oregon, 5, 7, 
15. South Dakota, 1, 11, 14,18. Tennessee, 16. Texas, 20. 
Washington, 7, 22, 30. Wyoming, 3, 5, 9, 10, 21. 


SLEET. 


The following are the dates on which sleet fell in the respec- 
tive States: 

Arizona, 23. Colorado, 25,27. Michigan,16. Nevada, 23, 
24. North Dakota, 25, 26. 


<> 


HUMIDITY. 
The averages by districts appear in the subjoined table: 


Average relative humidity and departures from the normal. 


< < gé 

w England 81 — 1 || Missouri Valley...... ..... 73 + 6 
Middle Atlantic............. 76 —1|| Northern Slope... ........ 65 +12 
South Atlantic .............. 78 — 8 || Middle Slope 66 
Florida Peninsula .......... 82 0 || Southern Slope............- 72 10 
} 75 — 2 || Southern P Pla 39 —8 

80 + 6 || Middle Plateau ... ........ 40 t 

Oho Valley and Tennessee.) 71 — 2 || Northern Plateau.......... 56 4 

Lower Lake 72 — 2 || North Pacific Coast........ 78 —8 

per 82 6 Pacific Coast....... 64 —4 

orth Dakota ..........+.055 79 14 Pacific Coast ........ 60 —6 
pper Mississippi ........... 76 4 


SUNSHINE AND CLOUDINESS. 


The distribution of sunshine is graphically shown on Chart 
VII, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts, 
appear in Table I. 

The averages for the various districts, with departures from 
the normal, are shown in the table below: 


Average cloudiness and departures from the normal. 


| 
New 5.0 0.0 || Missouri Valley 4.7\ 40.7 
Middle Atlantic............ 45) —0.3 rthern Slope ..... ....- 4.6 6 
South Atlantic......  ...... 8.1| —1.7 || Middle 4.7 1.5 
Florida Peninsula .......... 5.1 | —0.4 || Southern Slope ....... .... 4.5 9 
8.1 | —1.3 || Southern Plateau..... .... 8.0; +0.7 
PPTTTTTY TTT 4.6 | +0.3 || Middle Plateau ............; 3.4 
Ohio Valley and Tennessee.| 4.4 0.0 || Northern Plateau.......... 4.6 5 
Lower Lake ......0.....+e0++ 5.0 2 || North Pacific Coast....... 5.2 0.8 
pper Lake ..........+sseees 5.7 .6 || Middle Pacific Coast....... 8.4 +0.6 
North Dakota .........-.+++ 5.5 1.2 || South Pacific Coast........ 2.2; —0.3 
Upper Mississippi... ........ 4.8 .6 
WIND. 


‘The maximum wind velocity at each Weather Bureau sta- 
tion for a period of five minutes is given in Table I, which 
also gives the altitude of Weather Bureau anemometers above 


ground. 
Following are the velocities of 50 miles and over per hour 
registered during the month: 
Maximum wind velocities. 
| 
| = | 
| | 
Amarillo, Tex .......... % 80s. Lincoln, Nebr.......... 11, 56 
Boston, Mass... 12 52\ w. | Mount Tamalpais, Cal. 5 51) nw. 
Chicago, 58/68. Do. 21, 52 | n. 
11 72 sw. DO. 98) BW. 
21, nw. New York, N.¥....... 12 65 nw. 
-| nw. Point Light, Gal. 23 72 nw. 
Fort Worth, Tex ....... 9 52 | se. | Sioux City, Iowa ...... 14 70 | se. 
veston, | 8 ne. Yankton, §. Dak ...... Bele 
*The anemometer cups were blown away at 5:30 p. m., at which time the wind 
was blowing at 84 miles per hour. It is estimated hat later the wind attained a 
velocity of 120 miles per hour from the southeast. 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table VII, which shows the number of stations 
from which meteorological reports were received, and the 
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number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, 
respectively. 

Thunderstorms.—Reports of 2,563 thunderstorm were re- 
ceived during the current month as against 2,203 in 1899 
and 5,736 during the preceding month. 

The dates on which the number of reports of thunder- 
storms for the whole country were most numerous were: 
2d, 192; Ist, 152; 3d, 142; 26th, 137. 

Reports were most numerous from: Missouri, 243; Illinois, 
177; New York, 126; Iowa, 123. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are as- 
sumed to be the four preceding and following the date of 
full moon, viz, 4th to 13th. 

In Canada.—Auroras were reported as follows: Father 
Point, 18th, 19th, 28th; Minnedosa, 4th, 16th, 27th, 28th, 
30th. 

Thunderstorms were reported as follows: Yarmouth, 17th, 
18th; Charlottetown, 12th, 22d; Father Point, 27th; Quebec, 
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8d, 21st, 26th; Montreal, 3d, 6th; Bissett, 16th, 21st; Ottawa, 


16th, 2ist, 26th, 27th; Kingston, 6th, 16th, 21st, 26th; To- 
ronto, 3d, 6th, 11th, 15th, 16th, 21st, 26th; White River, 2d, 
3d, 15th, 25th; Saugeen, 11th, 21st; Parry Sound, 6th, 11th, 
12th, 16th, 20th; Port Arthur, Ist, 2d, 4th, 5th; Winnipeg, 
22d; Minnedosa, 24th; Qu’Appelle, 9th; Swift Current, 8th, 
9th; Hamilton, 18th, 24th, 29th, 30th. 


ERRATA. 


June Review, 1900, page 243, “Observations at Honolulu,” 
line 18, for “has always been,” read “is.” Page 250, line 20 
from bottom, for “ Upsala,” read “Christiania.” Page 251, 
column 1, lines 11 and 12 from bottom, for “he” and “ ower,” 
read “the” and “lower.” 

In the article “Forecasting for the Farmer,” July, 1900, 
REvIEw, page 288, first column, fourth paragraph, first line 
should read “ While drying weather is most hoped for,” instead 
of “ While drying weather is not hoped for.” 


<> 


DESCRIPTION OF TABLES AND CHARTS. 


By A.trrep J. Henry, Professor of Meteorology. 


Table I gives, for about 145 Weather Bureau stations) 
making two observations daily and for about 25 others 
making only one observation, the data ordinarily needed for 
climatological studies, viz, the monthly mean pressure, the 
monthly means and extremes of temperature, the average con- 
ditions as to moisture, cloudiness, movement of the wind, and 
the departures from normals in the case of pressure, tempera- 
ture, and precipitation, the total depth of snowfall, and the 
mean wet-bulb temperatures. The altitudes of the instru- 
ments above ground are also given. 

Table II gives, for about 2,700 stations occupied by volun-. 
tary observers, the highest maximum and the lowest minimum | 
temperatures, the mean temperature deduced from the average 
of all the daily maxima and minima, or other readings, as in- 
dicated by the numeral following the name of the station; the 
total monthly precipitation, and the total depth in inches of 
any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has 
fallen, but when it is possible that there may have been 
snow of which no record has been made, that fact is indi- 
cated by leaders, thus ( 

Table III gives, for 44 stations selected ont. of 144 that main- 
tain continuous records, the mean hourly temperatures de- 
duced from the Richard thermographs described and figured in 
the Report of the Chief of the Weather Bureau, 1891-92, p. 29. 

Table IV gives, for 44 stations selected out of 142 that main- 
tain continuous records, the mean hourly pressures as auto- 
matical] by Richard barographs, except for Wash- 
ington, D. C., where Foreman’s barograph is in use. Both 
instruments are described in the Report of the Chief of the 
Weather Bureau, 1891-92, pp. 26 and 30. 

Table V gives, for about 157 stations, the arithmetical 
means of the hourly movements of the wind ending with the 
respective hours, as registered automatically by the Robinson 
anemometer, in conjunction with an electrical recording 
mechanism, described and illustrated in the Report of the 
Chief of the Weather Bureau, 1891-92, p. 19. | 

Table VI gives, for all stations that make observations at 
8 a.m. and 8 p. m., the four component directions and the 


Robinson anemometer, is given for each station in Table I. 
By adding the four components for the stations comprised in 
any geographical division the average resultant direction for 
that division can be obtained. 

Table VII gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
a (T) and auroras (A) on each day of the current 
month. 

Table VIII gives, for about 95 stations, the average hourly 
sunshine (in percentages) as derived from the automatic rec- 
ords made by two essentially different types of instruments, 
designated, respectively, the thermometric recorder and the 
photographic recorder. The kind of instrument used at each 
station is indicated in the table by the letter T or P in the 
column following the name of the station. 

Table [X gives a record of rains whose intensity at some 

riod of the storm’s continuance equaled or exceeded the 

ollowing rates: 


Duration, minutes.. 5 10 15 0 % 9% 3% 4 4 53 6 8 100 120 
Rates pr. br. (ins.).. 8.00 1.80 1.40 1.20 1.08 1.00 0.94 0.90 0.86 0.84 0.75 0.60 0.54 0.50 


In the northern part of the United States, especially in the 
colder months of the year, rains of the intensities shown in 
the above table seldom occur. In all cases where no storm 
of sufficient intensity to entitle it to a place in the full table 
has occurred, the greatest rainfall of any single storm has 
been given, also the greatest hourly fall during that storm. 

Table X gives, for about 30 stations furnished by the 
Canadian Meteorological Service, Prof. R. F. Stupart, director, 
the means of pressure and temperature, total precipitation 
and depth of snowfall, and the respective departures from 
normal values, except in the case of snowfall. 

Table XI gives the heights of rivers referred to zeros of 


NOTES EXPLANATORY OF THE CHARTS. 
Chart I, tracks of centers of high areas, and Chart II, 


resultant directions based on these two observations only and tracks of centers of low areas, are constructed in the same 
without considering the velocity of the wind The total way. The roman numerals show number and chronological 
movement for the whole month, as read from the dial of the order of highs (Chart I) and lows (Chart II). The figures 
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-within the circles show the days of the month; the letters a merly shown by the marginal figures for each degree of lati- 


and p indicate, respectively, the 8 a. m. and 8 p. m., seventy- 
fifth meridian time, observations. Within each circle is also 
given (Chart I) the highest barometric reading and (Chart IT) 
the lowest pressure at or near the center at that time. 

Chart I11.—Total precipitation. The scale of shades show- 
ing the depth of rainfall is given on the chart itself. For 


isolated stations the rainfall is given in inches and tenths, 
when ge gimp otherwise, a “trace” is indicated by a 


capital T, and no rain at all, by 0.0. 

Chart IV.—Sea-level pressure, temperature, and resultant 
surface winds. The wind directions on this Chart are the 
computed resultants of observations at 8 a. m. and 8 p. m., 
daily; the resultant duration is shown by figures attached 


to each arrow. The temperatures are the means of daily 
ant surface winds for West Indian stations, constructed as 


maxima and minima and are reduced to sea level. The pres- 
sures are the means of 8 a. m. and 8 p. m. observations, daily, 
and are reduced to sea level and to standard gravity. The 
reduction for 30 inches of the mercurial barometer, as for- 


tude, has already been applied. 

Chart V.—Hydrographs for seven principal rivers of the 
United States. 

Chart VI.—Surface temperatures; maximum, minimum, 
and mean. Lines of equal monthly mean temperature in 
red; lines of equal maximum temperature in black; and 
lines of equal minimum temperature (dotted) also in black. 

Chart VII.—Percentage of sunshine. The average cloudi- 


ness at each Weather Bureau station is determined by nu- 


merous personal observations during the day. The difference 
between the observed cloudiness and 100, it is assumed, repre- 
sents the percentage of sunshine, and the values thus obtained 
have been used in preparing Chart VII. 

Chart VIII.—Sea-level pressure, temperature, and result- 


for Chart IV. 
Charts IX to XIII.—Galveston hurricane, September 6-9, 
1900. 
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Taste 1.—Climawowgical data for Weather Bureau Stations, September, 1900. 
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Tasie I.—Clmatological data for Weather Bureau Stations, September, 1900—Continued. 
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Uj Mis. Valley. | 
714) 70 | 7B |.... 
606) 79, 29. O01. 
861 BB 2D. 04 (65.4 
698101 109 29 02 65.4 
614) 68 | 78 | @. “02 
856 87 | 29. 7 
644 82 | 92 29. 02 | 
9B [290 |.... 
| 567 111 210 29. 02 | 7 
963 78 | 95 29.02 7D 
Mo... 1,824 100 /108 28. 65 01; 7 
| 1,189) 75 | 84 | 28.72 -03 | 
1,105 115 28.82 02 | 
2,508 89 | 40 27.29 6 
1,188) 96 (166 |...... an 
| 1,572] 19 | 28.81 6 
1,806, 56 | 67 | 28.58 
1,988) 68 | 6B 
2,505) 46 | 47 27.84 | 29.97 |+ .01 
21871 42 50 27.44 29.90 — 
42110 88 | 93 | 25.82 29.99) 
21965 45 | 51 | 26.92 | 29.99 |.......) 
3,234 46 50 26.59 29.88 .08 | 
6,088 56 64 24.04 29.95) 
. 5,372, 28 | 36 24.64 29.97 | 54.4 
2,821) 43 | 52 | 27.09 29.97 .01| 649 
Middle Slope. | 68.6 
| 61.7 
63.8 
69.8 
70.0 
72.2 
74.4 
72.9 
77-2 
68.6 
69.9 
76.7 
60.4 
52.8 
78.9 
63.5 
89.0 
55.4 
54.6 
59.0 
62.7 
63.3 
58.6 
55.1 
59.5 
58.8 
58.2 
61.5 
67.2 
53.0 
53.2 
58.6 
57.2 
58.4 
60.0 
59.8 
63.1 
56.6 
60.4 
69.9 
| 67.0 
63.3 
58.8 
66.6 
69.5 
67.0 
65.6 
64.4 
81.8 
81.4 
80.4 
80.4 
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81.2 
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Tasie II.— Climatological record of voluntary and other cooperating observers, September, 1900. 


Temperature. | Precipita- Temperature. | Precipita- Temperature. | Precipita- 
(Pahrenheit.) tion. (Pabrenheit.) tion. (Fahrenheit.) tion. 
3 |% 3 
i 
A ° ° © | Ine. | Ine. Arizona—Cont’d. © | © | Jn. | Ins. | Californie—Cont'd. ° ° © | Ina. | Ine. 
Of 50 | 75.8) 5.35 76.6) 0.85 |) 98 | 37 | 65.8 T. 
uda. . | 60 79.6 6.89 Vail*®.. 99 60 | 77.0 2.14 | Elsinore 102 44 | «68.6 
Birmingham... 5379.3 3.75 Willcox eee 9) 58 76.4) 1.97 Escondido 98 32 62.2) 008 
Brewton..... 5S | 80.6 6.11 Winslow 88 046 Fallbrook OF 4265.6 0.06 
Citronelle. .. cosccces| 63 80.5 4.39 r Port Rose 88 40 61.2) 0.11 
97 | 68 78.9) 3.06 | Arka elphia 100; 55 | 80.4) 3.58 Geurgetown 91, 42 62.6 1.00 
48 | 76.7) 1.96 | Arkansas City . 2.12 Gilroy (mear)............| 104 36 | 65.4 000 
echecces 4.2 | Batesville ......... 100 52 78.8) 4.27 Goshen *°.......... 95 48 | 70.1 | 0.25 
18 52 79.0| 2.42 Beebranch ¢..........-.-| 3.60 Grand Island 9 49 70.3 0.05 
98 | 58/ 80.83) 3.52 | Blanchard Springs --| 98] 1.24 Grass Valley ...... 0.72 
G 1.55 Brinkley. .........+.. 96 52 78.0) 3 60 Greenville ...... 95 20 | 55.6 
Florence} -| 48/77.5) 208 Camdena........ 4.91 Hanford. . % 66.9 0.00 
Deposit 58 78.1 2.21 Camden 100 55 | 79.2) 38.87 Healdsburg .. 106 33 64.2) 0.07 
Gadsden 98 78.4) 5.59 CONWAY 53 79.4) 5.69 Hollister ........ -| 100 88 64.2 0.00 
Good water ....... 96 78.0) 3.44 OF 49 | 75.4) 5.45 Humboldt L. ....-. 0.19 
Greensboro... 92 5878.4) 4.66 55 | 78.6 | 5.90 Indio*'...... 101 63 77.5 0.08 
cece cece 52 | 74.1 | 5 00 2.52 86 50 61.3) 0.99 
Healing Springs.......-. 5677.9) 8.23 95 53 | 79.7 | 2.52 0 104 58 74.0 0.00 
Highland Home......... 4 50 78.0 2.73 Fayetteville.. ........... 5374.0) 4.98 (near) . 88 42 62.6 0.41 } 
Livingstona 93 58 2 46 Forrest City...... 95 53 | 78.8 2 80 sere 0.00 
Lowk NO, 4. 52 | 76.1) 4.43 Fulton....... 8.20 Kennedy Gold Mine. 89, 62.0) 035 
Station ........ 96 4877.6) 2.85 cece 92 53 | 75.4) 4.22 0. 60 
Maplegrove .... W 55 | 76.6) 6.58 King City?" 96 43 60.5 0.00 
Marion .......- 58 80.2) 8.55 Helena 96 56 79.3 3.79 | Kinesburg*!...... 91 62 | 69.2 0.00 
cence 58 | 78.7) 4.73 5.74 Kono Tayee ...........-- 50°| 65.6) T. 
93 | 62 76.6) 2.16 Tone 95 | 50 | 76.8) 4.42 Lamesa ..... | 
89; 74.3| 5.72 JONESHOTO 78.6)| 7.38 Lankershim ......-.....-| 99 | 43 68.2) T. 
57 | 78.0) 6.16 Keesees Ferry ........... % 53 | 75.6) 5.48 Laporte *®:....... eee 79 | 80.4) 0.61 
93 51 77.0) 4.69 LACTOBBE 93 52 75.8) 4.80 Las Fuentes Ranch .... |......)..-.. leesees T. 
965, 5779.5) 4.09 Lonoke .... 96 52 | 79.3 | 2.67 Levrand ...... 99 40 68.0 0.00 
| 65 783)...... Lutherville 92; 54/ 75.8) 3 49 101) 46 70.6 0.00 
58) 79.2) 4.71 Malvern. 102 77.4 2.23 Lemoore OF 47 | 69.5 000 
766) 1.56 Marianna 93| 6.80 Lick Obxervatory 78 | 56.3 0.08 
92 46/751) 6.21 Marvell.... 96 5479.7) 4.54 Lime Point L. | 0.67 
96 56 78.8) 4.00 Mossville .. 88 48 | 71.0 | 11.01 7 42 67.0 0.12 
95*| 52 | 5.68 Vount Nebo. 88 55 74.5 | 2.60 | Los Gatos d.. 99 44 «(65.6 0.05 
ee see New Gascony 96 52 78.9) 4.32 Mammoth*!. 101 62 80.0 020 | 
Thomasville ............ 5877.7) 5.35 NO@WOTT 4.97 Manzana .. 46 «67.6 010 
Tosealoona 98) 78.5) 8.81 Newport 5177.9) 5.10 Mare lsland L. H | 0.14 
Tuscumbia... ......... 5177.8) 1.91 50 77.8) 4.79 Merced? 100 41 68.0 T. 
Tuskegee ....... 9 | 78.7)| 0.46 | Oregon... 51 74.2 5.03 Mills ollege | 
Union Springs ...... 57 | 79.5 | 1.15 Oxceola 54,795) 5.98 Milo 0.10 
Uniontown 56 78.4) 2.75 Ozark ..... 638 79.4 4.00 Milton (near) 95 50 69.7 0.17 
Valleyhead.......... 55 | 75.6 4.70 Pinebluff 5380.3 4.08 | Modesto®! 102 5071.5 0.13 
Warrior 5.67 Pocahontas ..........++ 92 53 75.0 2.75 | Mohave*!........... 9) 64.2 0.01 
Wetumpka ...... 54) 78.54) 5.26 Pond... 91 736) 4.99 | Mokelumne Hill**..... ...... 4% 61.2 0.19 
Prescott ...... 108 63 82.0) 3.74 Monterio ..... 48 63.6 0.00 
Sitka 65 32 51.0 7.82 Rison 101 55 | 80 4.16 Monterey *® 84 46 | 0.00 
Rosadale WR) 59 | 80.9) 3.60 Morena .. | 9 | 88 | 64.8) O11 
Allaire 344 Ru sellville | 55 78.0) 2.61 Mountainview ..........| 0 45 
Os. Dam 101 48 77.7 0.21 93 51 | 74.6 917 | Napas. -| 102 40 64.5 0.10 
Antec *® ...... 105| 87.9) 0.97 8 97 | 85 | 3.28 Nevada City...... 35 | 57-3) 0.55 
Benson we 60 77.0) 2.11 Stuttwart.... 99 | 79.4 3.87 Niles*' ...... 308 48 68.8 0.02 
Bixhoe ..... --| Of) 49/604) 6.54 Texurkana .. .--..------ %0.5| 5.95 North Bloomfield ......, 84 | 41/59.8 0.95 
Blaisdell *! 113; 60 | 78.9)....... WAITED WB) 52) 794) 3.74 North Ontarww.......... 89, 64.2 0.64 
Bowie ** | 77.1) 3.08 Washington ...... 6480.0) 3.21 | Oakland 98 49 | 64.7 0.06 ) 
Buckeye 101 4 | 76.4) 0.00 ° 5477.0) 6.75 Ogilby*®..... 107 6587.6 
Camp | 73.6) 1.66 Witts 8 50 74.5) 5.08 | Oleta*! 90 43 | 60.0 0.30 
Casagrande *! % 6 81.2) 0.90 | Orland 55/710) 0.07 
Champie, Camp 106) 49/784 T. 44 | 67.0) 0.05 | Palermo..--.-: 44 67.8) 0.27 
Cochise *' ...... 100 75.2 Angiola ce 37 | 66.6 Paso Roblesd .. 100 36 63.1 
Congress of S| 75.4) 0.17 Bakersfield ... 41 | 68.7) 000 Peachland *5..... 96 42 63.9 0.19 | 
Summit *!.. 53 68.6 2.41 Balia«t Point L.H....... Piedras Fined Roped | 0.00 
Dudieyville ....... 101 46 | 74.4) 2.20 Bear Valley...... 0.98 o Point L. | 0.07 
Defiance.... 84 90578) 1.82 Berkeley ......+.+ 51 68.8 005 Pime Crest. 89 49 | 670 0.06 
Fort Grant ....... 5270.5) 4.30 Beverly T Placerville ...... 92, 82) 60.4 0.55 
Fort 91) 80|69.6| 5.34 Kisho "8965.0 | 0.89 Point Ano Nuevo L. 
Fort Mohave*...... | 106 51 | 78.0 0.00 Blue Rake 0. 27 | Point Arena L. H 
Gilabend -| 105) 58) 820) 0.00 Boca?! 82) 18 44.5) 0.66 Point Bonita L. 1.00 
Maricopa O81 F. Bodie. 72) 10/ 41.8| 0. 8) 10.0 Point Conception L. H 0.00 
102 4 | 77.6) 0.10 | 1.88 Point Firmin L. 0.00 
Mohawk Summit*'..... 1038 | 85.1 | 0.00 | BramsComb 0.83 Point George L. 0.18 
Mount Huachuca .......| 91 68.6) 5.34 52 | 68.7 0.00 ! Point Hueneme L. 
Natural Bridge vee 0.75 39' 686 0.0 Point Lobus ....... 82 49 60.5 0.59 | 
Noga! 97 | 78.1) 2.70 Point Loma @ ... | 0.00 
89 50 70.8 | 2.38 edarville... 88 25 54.4 0 67 Point Montara L.H | 0.56 
5.36 104 53 72.6 Point Pinos L.H OOD 
9 60 | 73.8) 1.37 75 | 833) 46.7 0.93 Point Sur L.H ... 0.07 
109 “477.8 Claremont...... 92; 41) 64.1) 0.05 Pomona (near)......-.-. 97 44 66.4 0.00 
106 «80.1 Corning * '....... eve 100 58 694 0.00 Poway OF 62.8, T. 
1040 46 | 77.2) 0.09 ee | 65.6 |. 87 2454.0 0.04 
73.2) 2.79 Cottonwood... .... 1.25 | Rench House | &. 
1.24 Creseent City ..... 76 56.8) 0.58 Ravmond. 104 4872.0 T. 
os 88 | 50.5) 0.14 City 0. 68 Redding.. 9s 48 692) 2.48 > 
San Simon 99 60 72.5 3.18 Cnuyamaca 74 82 | 57.2) 0.92 Redla coool 4 67.6 0.50 
Sentinel*'. ..... 103 | 835 «(0.00 Delano*:.... eee 93 57 | 71.8 Reedly 99 42 68.4 000 
108 | 40 | 78.1 | T. 46637) 0.97 Represa 66.6 0.25 
Si'verking ........ | 12.01 Dewwyville ........ 9 | 42/636) T. Riovista . 9 | 68.0 0.01 
86 30 61.0 338 vytown ove 96 42 66.0 | 0.23 Riverside.... 98 | 45 | 68.2) 0.00 
ose 88 19° 558 090 Dunnigan 93 | 69.0 Roe Island L.H ..... | 0.00 
105) 75.0 0.66 Durham OF | 4| 6.4) T. Rosewood...............| 103 36 66.2) 0.59 
Bast Brother L. H 0.15 9 | 42 65.2 | 0.07 
Tuba...... ove ol 67.0! 0.60 Edmanton*®!..... ...... 80' 385! 54. 0.20 Salinas*!........ 61.1! 0.00 
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I].—Climatological record of voluntary and other cooperating observere—Continued. 
Temperature. Precipita- Temperature. | Tem 
pita- perature. Precipita- 
(Fahren ) tion (Fahrenheit.) tion. (Fahrenheit.) 
i: 
= = = a 
| || Colorado—Cont'd. | | © | | Ins. | Ine | Florida—Cont'd. | | « | aa! 
San Bernardino... 0.98 4 1.30 ‘St. Angustine...........| 89 70 | 80.2) 4.10 
Ran Jach 68.0 | 0.01 89 55.6 1.35 “Sebastian 91) 69 80-6 | 4.13 
30 | 65.2 0.08 Stephensville*!......... 96 68 | 79.0 | 2.82 
San Luis L.H gers Mesa@ 90) 382 61.2) 2.00 | SUMMET ..... 97 | 60 80.4) 1.73 
93 0.80 uby ...... 2.00 | 10.0 Switzerland *!....... 90 69 | 77.8! 6.12 
San Migu 9 45.655 0.00 Salida. tee 23 54.4) 0.31 | Tallahassee ............- 91 66/789) 4.84 
Sun Miguel Island ....... 88 51 63.6 0.00 San 23 | 58.2 T Tarpon Springs ......... 89 68 | 78.6 38.76 
Renta | 0.08 24 54.9 | 1.88 | 94 56 | 79.2) 5.30 
| gs! soleri| 0.00 1.53 Americus ....... 57 | 78.2) 1.58 
Sante Posie, $3) Strickler Tunnel 0.90| 2.8 | Athens d......- 91 | 51 | 74.2) 3.89 
sa 92, 31 | 64.2) 0.72 | Beliville...... 103 58 | 80.2 2.14 
| 67.0 | 0.08 Troutvale -....- 10/| 44.4| 2.75) 14.0) Blakely....... 58 74.6) 2.46 
Paralione O38 Twinlakes... 51 | 77-6 | 8.40 
Stanford University.... 94 44 63.8 0.32 | Vilas wee 282) T. | Camak ...... 9 | 2.07 
Summrréale "| se | 76 | 47.0 | 1.48 | 2.0 || Carltom 4.28 
Susanville .. 80 | 88.4 0.25 82) 51.1) 0.90) | Clayton 88) 43/714 6.69 
Tejon Ranch. ...... -. 82/696) 0.06 82, 24 53.1 1.10 | | 9 | 75.2) 4.08 
Templeton®!............ 9 82 72.5. 0.00 31 | 64.4) 0.15 Dahlonega....... 90) 41 71.8) 5.85 
Ca geport ...... 92 41 68.2) 1.99 | Eastman | 98 | 52)796) 1.72 
98) 96) 64.4) 8.08 | Elberton 95 85 | 77.2 | 8.19 
| 37 | 67.4) 2.75 | 89) 50 | 73.0) 1.49 
—— od London 44) 67.6 4.08 | Gillaville 95 | 46 | 74.6 
Voleano Springs*?....... 108 65 0.08 Dale... 92) 64.4) 2.09) Greenbush .. 44/| 74.2) 5.27 
0.00 Sees 93 66.6 3.44 | | Griffin ....... 92 55 77.8) 292 
athington......-.. 90 88 654 2.20 Harrison .... 96 | 52/77.8| 1.82 
O83] 87] 68.3] 2.27 | Hawkinsville 94, | 79.6) 0.98 
Wilmington*!.........., 80) 0.00 wo UrY 9 «87 | 68.6) 2.15) Lost Mountain 49) 76.7) 4.98 
Wire 94) 66.8, 0.48 90 | 39/ 64.6) 1.75) Lumpkin 58) 804) 1.30 
T. || 95 | 43|72.0| 1.75) | 61 | 75.6) 8.06] 
33 61.6 | 154 Ww o i 46 | 73.0 | 2.89 Puint 100 4977.3) 4.74 
Breckenridge .........+. 12 | all - | Putmam ... | 55/773) 2.24 
T. | Reservoir®®... 90 50 73-6 4.41. | Ramsey .....-- | 75.2) 8.51 
S| 9 | 42) 73.6) 4.51 | Resaca lessees 5.56 
Cheyenne Wells. ....... 340642) 9 | 60/802) 4.28 | Statesboro 100) 58) 796) 1.77 
Clearview 72 49.8 «1.38 93 | 68 | 80.8) 4.36 | Talbottom | 100) 51) 770) 300 
le 068 91 67 | 79.7 2.70 89 49 | 73.8 7.11 
0.3 | Dalkeith ...... 97 80.4) 2.65 9 | 2.78 
De Paniak Springs...... | 5.06 9 | 60 | 79.4) 455 
Delta .. | ad | WO WD e 95 56 77.4 8.238 
| Earnestvilie 95 68 | 88.8) 7.15 93 58| 78.5 | 4.39 
| 98) 65/823) 8.74 | 94 | 76.2) 181 
Fort Collins .... 88 58.6 1.92 62 | 79-4 8.17 91| 77.3) 6.93 
9% | 64| 80.7 10.50 | Albion... 9! 18/566) 0.44| T. 
of ‘13s % | 65/810) 2.66 American 87] 15 | 86-4 
Gleneyrie ...... see | 0:97 92 61 | 78.4, 5.73  Atlanta..... 82 498) 1.08 0.8 
91: 81/608) 1.07| T. | 9% 71) 81.7) 9.67 | Blackfoot 56.6 T. 
1.25 Chesterfield 90 8 | 47.6) 0.06 T. 
| 9 79.6 1.50 | Downey 84) 0.02) T. 
Hoehne. ..... 30 628) 0.59 % 64 81.4 4.50 | FOrney 90] 11) 520) 0.88| T. 
9% | 31 67.8 8.88 | 97 | 60 80.0) 2.92 | Garnet... 83 | 0.74 
1.68) T. | .. 99 | 80.4) 2.22 | Kootemal 98/88-4| 0.74 
Ani 66.4 1. eview .. 29 | 56.0 | 3.05 
66.4 Merritt Island ...... 92) 82.8) 8.29 Lost 52.4| 0.12] T. 
94| 65/797 5.09 Paris ..... 86) 20/584) 020 
Nocatee 62 81.5) 4.80 Payette .. 94] 2 61.6) 0.74 
|| Ocala ..... 97 | 62 80.8 4.46 Pollock . 87) 59.1] 0.75 
| Orange City.... ... wee 64 81.8 5.62 Priest River 87 | 28 | 54.8| 1.92 
5.0 | Orlando 92; 68 80.8 5.58 St Maries. 86) 25 | 56.9) 8.84 
54.4 1.04 Andrews 62 80.0 6.15 Swan Vall 88 9 52.8 0.11 
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Tasie II.—Ctimatological record of voluntary and other cooperating observers—Continued. 

Temperature. | Precipita- Temperature. | Precipita- Temperature. Precipita- 
(Pahrenheit.) tion. (Fahrenheit.) tion. | (Fahrenheit. t' 
Stations. .| 2. Stations. Stations. | | 2. 
a 
Idaho—Cont'd ° bd Ins. Indiana—Cont'd. ° ° Ins. | Ins. lowa—Cont’d. ° | | Ins. | Ine. 
Weston...... 88 28 56.6 0.66 Bluffton... 35 69.0 1.87 College Springs ......... 95'| 2.98 
Minois. Bright ..... 92) 48/727! Coon Rapids ........-... 9 | 63.8 6.78 
968) 48/ 71.5) 4.91 Butlerville .............. 9) 42) 72.7) 0.83 Council Bluffs........... % 66.0 3.57 
Alexander 98 36 70.4 5.29 Cambridge City .. 95 41 «68.8 2.59 Crawfordsville...... 5.04 
Ashtom 36 | 64.7) 8.51 Columbus ..............., 40 72.0) 0.54 Creseo........ Cove 91 82 | 61.0 | 6.29 
87 | 67.1 | 3.58 Connersville ............, 9 | 70.6! 8.27 4.63 
AUTOTR 36 | 66.6 1.99 Crawfordsville........... 98 82 68.2) 1.35 | 4.69 
ee 95 36 69.5 1.55 95 35 «68.1 | 2.13 | Decorah......... 95 | 34 62.3 «4.00 
98 38 | 69.0) 5.15 Edwardsville*!.......... 98 4 75.2) 1.47 | Delaware....... 90, 62.9) 3.68 
89 | 39/ 66.4 3.24 Fairmount ............... 99| 32 69.6) 2.12 Denison ......... 91 30 3.64 
97 37 71.5 5.08 Farmland ................ 92 39 66.7 | 2.48 BD 90, 64.8) 3.57 
«42 73.1 | 3.48 Fort Wayne........... 94) 883 67.6 1.84 93 62.9) 5.28 
92 | 39/ 70.9| 3.22 Greencastle ............. 91 4 | 70.2) 2.65 Eldon........-.... 96!) 38 68.0) 3.81 
89 8 68.4 4.67 Greensburg ............. 39 70.2) 0.61 Elkader .. 33 64.2 3.99 
95 40 72.6 3.94 Hector ...... 38 68.6) 1.76 Bmmeoteburg ..... 6.08 
87/694) 4.04 Huntington ............. 9 | 88 67.7) 1.98 Estherville.............. 89 «61.4 | 7.25 
10248 75.4) 2.55 Jeffersonville ............ 9 | 45 74.6! 1.26 | Fairfield ..... 33.664) 4.54 
8 35 66.0) 1.80 Knightstown............. 96| 2.54 Fayette........ 81 63.8) 3.72 
36 60.4 4.94 93 40 68.1 1.90 98 2 63.0 5.51 ) 
DIXOM 90 38 | 65.0, 4.39 Lafayette ..... 93 35 | 69.3 2.75 91 | 61.6 6.79 
Dwight ....... 34 66.7 1.99 Laporte...... 82 1.68 92 30 63.3 6.00 
Effingham ...............| @ 40 | 71.4) 4.34 Logansport . 91 38 | 67.2| 1.92 3.97 
Elgin ...... 91 87 | (5.2) 2.35 Madisona... 96 43° 74.0) 1.32 7.04 
Equality............. 101 41 | 75.5) 2.81 0.87 3.74 
Flora ..... 4172.8) 4.26 Marengo 95 37 | 71.8) 1.02 35 66.0 2.33 
Friendgrove*®.......... 76.4 3.79 Marion .. 98 35 70.0) 3.45 38 61.5 3.19 
Galva Of 37 | 66.0 | 4.65 Markle ..... 34 «67.8 | 2.10 33 63.3 5.16 
Grafton ..... Northfield.... .......... 93 87 | 68-4 1.70; Grinnell........ . | 82) 64.4) 4.39 
Grayville .. 94> 48° 75.4) 3.93 Paoli......... 9 72.8) 1.65 Grinnell (near) ......... 94, 38/ 65.2 4.99 
Greenville ..... 9 | 4.27 Peru ...... 9 | 69.2/ 1.71 Grundy Center.......... 91 63.8) 8.54 
9 | 71.2) 5.50 Prairie Creek‘ 102) 36 74.3) 4.83 Guthrie Center.......... 100 36 66.4 5.10 
Half 9 4 | 75.6) 2.71 Princeton ..... 96 88 | 72.0) 5.20 Hampton 9 35 63.5 6.86 
Halliday 99 39 (75.6 4.73 Rensselaer 96 31 67.0 1.30 Harlan ...... 92 | 30 «63.6 | 3.91 
Havana... cool 2. 65 Richmond .......... ....| 41 70.2) 1.63 Hawkeye 29 
Hen 93 85 | 67.2, 3.64 0.50 Hedrick ...... 93) 34 65.6) 4.49 
Hills 42 72.0) 3.27 ROCKVINE OF 37 | 69.8 2.38 92 36 66.1 5.26 
Joliet. ...... 91 38 (66.6 2.05 Salem ....... 102 34 72.6) 0.85 | $3.28 
Kishwaukee.. & 64.0 2.98 Scottsburg .............. 9% | 42) 73.6) 0.59 | Humboldt............. 93 33 68.7) 5.05 
Knoxville .... 96 34 66.2) 3.86 96 44/72.6) 2.35 Independence........... 92) 384) 63.1) 6.15 
91 88 | 65.8 | 1.95 94 | 43/ 72.6) 1.46 Indianola ..... 66.0) 4.03 
95 38 | 68.4 2.90 South Beud ............. 92 35 | 67.4) 2.25 lowa City..... 60s 87 66.2) 4.35 
93 34 66.0 | 1.86 96) 83/68.4| | Iowa Fails .............. 32/620) 5.17 
81 68.0; 2.87 91 40 69.4) 3.32 | Keosauqua .............. 39 68.2 4.90 
sons 5.75 91) 35 66.2) 1.00 | Knoxville ............ 98) 35 65.3) 5.36 
4 73.0! 38.07 90 39 (66.6 Me 5.80 
8871.0) 4.3 93 34 69.4) 2.19 34° (65.0 «3.55 
30 | 67.4 2.09 7 48 76.0) 0.30 30 | 62.1 3.80 
42 | 72.4) 3.32 42 74.3 3.63 29 «61.6 6.24 
94) 85 | 67.4) 2.54 93 | 68.4) 2.09 31 | 63.1 7.01 
94 36 66.8 5.31 7 88 72.0) 3.15 37 66.3 4.14 
sep. 95 34 70.2) 2.84 31 63.0 4.09 
Morrisonville ........... 39 70.8 4.22 ce 58 79.0, 4.59 5.12 
Mount Carmel 3.63 Claremore............. .| 98! 58 73.4! 5.17 34 64.6 4.62 
40 70.7 | 4.24 ‘olbert.......... 4.29 34° «65.15. 35 
98 40 72.5 4.07 7 51 75.0) 7.32 642 3.47 
101 39 | 76.1, 2.36 artshorne ..... 101 56 80.4 2.94 36 63.5 4.01 
95 43 73.6 3.67 Healdton.............. 108 53° 4.52 | 86 67.6 3.61 
38 | 68.9 2.26 Lehigh ..... ° 103 479.6) 4.98 Mount Pleasant ........ 67.2 458 
% | 386 71.0 | 4.43 MUSCORCE .... 100) 54 | 77-6) 3.54 Mount Vernoné.......... 92 33 65.0 3.37 
37 «69.6 | 3.36 Pauls Valley ..... een sece 98°, 76.5") 4.98 urray ........ ee 5.07 
38 70.8 3.18 cose 98 56 78.8) 8.39 New Hampton .......... 92 36 62.2 4.16 
8.18 South 4.97 92 34 «64.8 3.73 
40/ 69.0) 2.94 Tahlequah.............. 9% | 80 | 77.4) 11.86 Northwood ............./ 91) 60.6 5.60 
32 68.2) 1.64 Tulsa. 4.83 Odebolt 9) 30 64.8 4.21 
88 | 73.2) 2.32 Wagoner ............ 99 | 78.0 | 5.96 92 64.6 6.86 
Ran 93 38 | 68.8 5.53 Webbers Falls ........ 78.7) 2.13 OMAWA 93 36 65.6 6.96 
Raum........ @ 77.1) 2.68 Towa. 90 60.6 «65.53 
89 | 2.58 92 35 (65.0) 5.96 93 36 66.4 6.78 
Robinson 38 | 72.6 5.01 33 64.7) 6.95 34 «65.7 4.37 
Rockford ............ 36 | 66.3 3.70 Albia ...... cece 92 33 | 64.1 | 3.92 37 (67.5 6.15 
Roundgrove............. 87 86 65.0) 4.07 Algona*'...... 89 35 | 62.7 | 5.42 9% 66.2) 5.40 
42° 67.5 | 2.15 -| & 33° 62.0) 5.34 % 85 (65.7) 3.72 
100; 42 75.4) 3.20 | AMADA 91) 87 | 65.1) 4.39 Pell 9% 64.8 5.57 
96 3471.2) 4.38 end ....... 36 66.0) 7.12 31 63.3 4.46 
68.0) 1.50 Ames (near) .... .......| ....- 91 32 60.4 5.55 
92 82 67.2) 2.56 Atlante 29 64.4 3.68 | Red oF 35 67.8 4.19 
95 87 | 70.0) 2.75 | Bancroft .... ............ 90| 82) 61.6! 6.82 | Rid 92 | 36 63.4 6.88 
89 36 64.1 2.79 4.10 34 628 4.54 
41 | 73.4) 38.22 Baxter. seve 33 64.8) 3.68 382 62.8 6.82 
65.7) 4.67 9 67.0| 3.04 Sac 91 32 63.2 3.84 
OF 36 «67.8 8.41 94 36 (66.4) 3.85 91 3 63.8 6.58 
91 39 67.4 4.74 Belleplaine..... ... 34 «664.0 5.12 ee 89 31 61.8 6.95 
45) 63.6 2.39 | Bona 9 | 36 68.2! 5.87 Sibley 29 61.7 5.91 T. 
38 60.8 5.56 eee 91 30 | 61.6 6.76 Sigourney... ....... 35 «(67.0 =6.71 
64.5) 3.58 || Buckingham ........... 3.79 Sioux Center...... 89) 26 63.0 7.22 
32 66.0 2.53 | Bussey ........ Cove 4.24 Spirit Lake ..... Of 35 62.6 8.82 
64.9 «1.84 |] 63.2) 4.65 Storm Lake............. 88 32 628 5.33 
| Cedar Rapids............ 9 | 38 66.0) 2.83 Thurman .. ....... 37 66.2 2.94 
40 69.8 2.02 || Chariton . 65.5) 5.15 Toledo ......... 34 «65.8 4.87 
90 40 66.0 1.50 || Charles City...... 92 35 «62.4 6.75 Villisca cocccccces ee 98 30 67.5 4.08 
85°) 64.8°| 1.39 Clarinda ....... 96 33° 66.8 3.64 93 38 63.8 2.77 
96 | 0. 64 Clearlake......... 92, 388 63.7)| 4.80 Wapello 99 68.2 4.51 
4271.6) 2.54 Clin 36 65.5! 4.61 9! 64.61 4.76 
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Tasie II.—Climatological record of voluntary and other cooperating observere—Continued. 
Temperature. Precipita- Temperature. | Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. | (Fahbrenheit.) tion. (Fahrenheit.) tion. 
a 
3 gig | Se gig | st dig BSE 
Towa—Cont’d ° Ins. Ins. || Kentucky—Cont’d. ° ° Ins | Ins. Maryland—Cont’d. ° ° ° Ins. | Ins. 
0000 coool | Marrowbone 35 | 74.2) 6.85 Cumberland d.. 0.48 
35 64.0) 5.48 Maysville........ | 102 | 46 | 74.8) 1.21 Darlington 92; 70.8) 4.36 
Waverly ....... 36 63.8 4.18 Middlesboro 91 42 | 70.2 | 4.08 Deerpark .. 89 29 | 65.0 0.40 
Westbend*!...... .....- | 92) 84 61.2| 4.55 | Mount Hermon.........- 92| 42/ 72.6) 3.57 Easton ..... 94, 45 72.8) 6.80 
Westbranch............. | 95) 83/647) 4.31 Mount Sterling........-.| 45 72.6| 1.26 Ellicott City 2.94 
West Union...........-- | -| 2.87 | Owensboro 4474.0) 1.84 | Fallston ..... 93 4471.2 | 3.77 
Whitten4....... ...... 93 33 | 62.4| 8.61 100 | 43 | 75-2) 1.38 erick 97| 73.6) 1.98 
Wilton Junction ........ 92", 65.0") 4.12 Paducah | 2.72 Frostburg . 94 40 | 67.0 1.67 
Winterset ........ ese 83 66.2) 5.65 Paducahd 101) 51 | 78-6) 2.05 Grantsville 91 | 33 | 0.87 
WOOKDUFD 4.86 | | Pikeville 47 | 75.0 | 2.83 Greatfalls . 97 43 | 73.6 3.73 
K Princeton ...... .. 100) 43 | 76.2) 2.18 | Greenspring Furnace... 9% 40 72.0) 2.16 
42) 71,0 6.81 ... a 43 74.6 0.64 40 73.8) 1.55 
AltOODA 2... | 1008 45 8.89 | St.John. eee 94 40 73.2 1.37 | Hancock 103 38 73.0 1.19 
Atchison | 44 69.4 7.05 | Shelby City... 97 38720) 1 66) | Jew | 96 47 | 73.0 | 5.88 
40 68.2) 4.69 99 42) 74.6) 2.07) | Johns Hopkins Hospital 95 46 | 72.6 | 5.28 
Burlington ........ 100 44 | 72.0 | 8.87 | Vanceburg.. --| 72.1) 1.00. 000 100 3973.6) 5.28 
9 44 69.4! 8.78 9 | 44| 72.8) 1.90) | MeDonogh............ 93| 42 70.9) 3.22 
Chanute. .... BED 14.35 Williamsburg .....-. 45 | 75.2) 2.67) || Mount ‘St. Marys Coil... 96 48 | 72.0 | 2.80 
98 66.5 | 208 | Newmarket... ... 9 | 41 71.8) 1.84 
Columbus % 48 73.0) 5.58 Abbeville 68 | 82.4 0.75) || 93 46 | 786 )...... 
Coolidge........+- -| 2166.8) 3.06 Alexandria 66 | 83.0 | 2.28 Princess Anne...... 83 | 72.1 | 1.68 
VOM | 65.6 3.60 Amite ....... eee 62 | 81.2 1.62 Rockhalld...... 91 43 72.6 | 8.23 
| 100; 43/70.5| 5.27 | Baton Rouge...... 65 | 81.6 | 3.82 | Smithsburg a .......+.+- 97 40 | 71.8) 1.56 
Emporia. | 94 46 70.1) 8.00 | Burnside 64 | 80.3) 5.42 | Smithsburg 96°| 43°) 71.8°| 2.08 
Englewood...........++ 97 39 | 70.6 4.38 | 98 59 | 78.9 38.90 | 97 53 77.0 | 3.05 
11.52 Cheneyville 99 | 65/822) 3.13 Sudlersville. ............ 71.5) 5.82 
Fallriver 102 43 72.8 | 12.07 CHINtOM .. 98 61 | 80.3 0.44 | Sunnyside........ eee 93 30 | 65.6 2.71 
Fanning 89 69.0) 5.43 | COMO ®. oe 102; 58/| 80.8 2.10 || Takoma 96 | 72.9) 4.37 
Fort 100, 47/731) 8.26 | Covington ........- 66 | 81.1 | 2.47 || Taneytown . | OF] 272 
Frankfort 43 69.8 | 7.36 | Donaldsonville .......-- 102 | 68 | 82.9) 295 | Van Bibber.............. 89 | 47 | 70.1| 6.78 
Garden 100 69.2) 3.10 . 97 68 | 80.4) 4.50 || Westernport 96 87 | 69.2 0.94 
Grenola | 103 44 | 73.2 | 12.41 Farmerville.......- 66 | 80.6 | 1.28 || Westminster ..........-- 90 43 | 72.2 |...... 
Hays .. | 102 37 | 69.2 | 2.98 Franklin ..... 68 | 81.8) 3.15 || Woodstock... 40 | 71.0 | 3.67 
93 42 68.8) 4.61 Grand Coteau 97 63 | 81.2) 1.56 Massachusetts. 
100. 35 | «68.8 | 3.00 101 61 | 82-0 | 1.44 | Amherst ..... ee 87 85 | 63.4 3.40 
Hutchinson. .....-.--+-- | 101) 39 | 70.4) 6.32 Houma 70 | 82.2 | 2.90 ford. ..... 89) 88 | 68.3) 4.22 
Independence. 100) 48 | 74.6) 9.85 Jeanerette 101 | 65 81.6) 2.11 Bluehill summit) «. 41 | 4.29 
97 | 34) 67.0) 3.15 | | 66) 809) 1.94 mbridge 92 38 | 4.54 
Lawrence 45 70.1) 8.26 Lafayette ....... 99 63 | 81.8) 1.45 Chestnuthili, 38 | 65.2 | 4.12 
Lebanon 35 | 71.7 | 4.20 Lake Charles....... 984) 694) 82.64) 1.45 |) Cohasset 4 92 
DO... 4570.9) 9 06 Lake Providence........ 65 81.4) 1.14 Comoord 93 34 | 63.0 | 3.49 
Little River . 43 71.1 | 8.33 93 64 | 81.3) 0.20 | East Templeton 41 | 62.3 4.56 
Macksville 40 70.0) 6.46 | WTENCE 100 68 | 81.6 3.56 || Fallriver ......- 43 | 66.0) 3.92 
McPherson 40 70.8) 835 Livertyhill .. 98 61 | 82.1) 8.10 Fiskdale...... 2.43 
Madison 40 71.2) 9.49 Mansfield 98 62 | 80.6 2.07 Fitchburga*! ......... 86 44 62.6) 4.18 
Manhattan | 100) 71-6 | 5.37 Melville 63 | 80.9 8.30 Fitchburg }..... 91 36 64.0 4.09 
104s 41 | 71.8) 5.34 T 104 63 | 82.3 2.13 | | Framingham ..........-.. 91 36 | 64.2) 3.41 
97 72.2) 6.15 | 102) 60 | 82.0) 2.01 | 89) 85 | 62.8 | 4.12 
Medicine Lodge........- | 9) 4171.7) 8.10! Montgomery ......-...+- 92, 65 79.0) 3.64 Hyannis*i.. 86) 45 | 63.7) 3.47 
Minneapolis | 101040. | 71.1) 4.77 | Opelousas ..... 63 | 81.0 | 2.46 JOMSTBON 2.77 
| 9 | 45) 71.4) 9.53 | Oxford .. ... 98 62 | 80.4 0.75 | LAWTOENCE 90 88 63.6 | 3.39 
| 5.29 Paincourtville ..... 65] 81.6) 2.70 90| 85 | 64.5) 1.84 
Ness City 101, «40 | 71.1 4.65 | Plain Dealing ........... 102 62 81.5 3.60 se] 3 88 
102; 42 70.6) 5.96 | Prevost © 69 | 80.4 4.24 Lomgplain 
Norwich oe 100, 44 73.0) 4.78 | Rayne .........- 62 | 82.3) 1.15 '| Lowella@......- 39 | 65.0 4,20 
| 45) 71.6) 5.81 | 985; 63 | 2.20 || Lowelld..... O83] 87 | 68.4 
Osage City 41 70.6) 7.83 | Ruston 100 67 | 81.8 3.56 || Ludlow Center.. ces 84 30 | 60.8 | 3.18 
OSWOZO.. 102, +48 | 8.03 | Schriever. 100 62 | 81.5 | 3.26 || 88 82 | 62.7 | 3.58 
43 | 70.8| 6.42 | Shellbeach .............. 9 | 70| 822) 3.10 || 88 | 36 | 63.9 | 2.08 
104 40 70.1 | 4.82 Southern University..../ 78.6° 4.88 New Bedford 87 42 | 65.2 | 4.19 
100, 41 | 72.3 | 3.66 Sugar Ex. Station.......) 95 61 | 81.4) 3.85 || Pittsfield ...... 85) 84 | 68.6) 1.89 
home... 100, 73.3) 7.59 | Sugartown .....-... 95 | 70 | 82.2) 0.54 Plymouth .. 8. 28 
Salina. 102; 43) 70.4) 5.45 98 | 66) 81.2) 7.05 nceton ......- 8.68 
ove 44 | 72.9 8.12 | Wallace 100 64 | 81.6 | 3.58 | Provincetown. 46 | 66.5 3.24 
Seneca 42 68.1) 3.93 W White Su Springs. coves 2.25 Salem ........ 4.24 
TOPONntoO 101 +44 | 72.7 | 13.41 || Somerset *!........ 40 | 67.9 4.37 
9% 85 65.3) 1.17 Belfast *°.. 83 36 | 60.2) 3.05 | South Clinton 3.85 
Ulysses 100,31 | 67.4) 1.97 88 2858.2) 3.06 35 | 65.4 2.52 
Valley Falis 85! 44 67.6*) 8.73 Calais 94) 58.4 38.21 Sterling 3.47 
Viroqua 98 | 38 | 67.6 | 2.51 | Carmel .....- 97 | 25 | 58.6) 3.10 | Tauntone ........ 32 | 62.2) 5.08 
90'| 45!) 65.4!) 7.15 Cornish*!. 92 38 | 60.6 | 298 ‘|| Westboro ......+.. 85 | 38.06 
coc 0.78 Fairfield.......... 89 82 | 59.0 2.55 || Weston..........- oe 36 | 63.0 | 4.92 
eee |} 42 68.6) 6.92 Farmington 96 28 59.4 4.82 Williamstown *! 40 | 68.2 | 1.21 
ucky. 2.0000 91 33 | 61.6) 2.45 | Worcesterd.. .... 88| 988 | 64.1| 221 
Alpha*?....... 100 44 | 72.6) 2.35 neo ..... 87 45 | 60.8 | 2.55 Mic: 
PAStOWN 100) 75.8 | 0.85 Lewiston 9 | 38| 62.4) 2.48 Adrian. 92| 38 66.4) 2.12 
Blandville..... 46 75.8) 8.21 | Mayfield 90 83 | 57.0 | 8.26 Agricultural ‘College.. 91 82 | 68.2 0.89 
Bowling Green .... .... | 46 | 76.0 | 4.41 Bridgton ...... 96 84 61.4) 3.27 oe 90 34 | 65.1 | 2.06 
Burnside .........-. 4.19 | ROMO. 20000 93| 27 | 59.2) 2.94 84/640) 2.11 
9 53 | 76.8) 2.55 Rumford Falls... ...... 59.0) 2.31 Ann 94| 86 | 67.2| 1.10 
9%) 75.6) 0.80 | 93 | 26 60.8 3.26 Annpere...... 1.38 
Catlettsburg ............ 538 74.4) 1.29 Ma || 90) 86 | 64.8) 1.49 
Earlington 9% 4175.2) 2.09 Annapolis .......- 88/745) 6.16 Baldwin........... 92| 63.8) 3.72 
Edmonton.........+++ 9 8640 74.9) 3.01 | Bachmans Valley ....... 94 837 | 69.9 | 2.21 | Ball Mountain .....-. eves 40 | 65.5 | 2.00 
Eubank 9% 41 72.6) 3.75 Boettcherville ........ 101 87 | 72.6 | 0.78 | Battlecreek 36 | 66.4 1.08 
Falmouth 1.20 Boonsboro @ .... 42 | 78.2) 2.18 Bay City...... 91 88 | 65.3, 1.27 
Fords Ferry...... -| 101 87 | 75.9 | 3.08 Charlotte Hall .......... 100 42 | 74.3 4.79 Berlin ....... 9 87 | 63.2) 1.35 
Frankfort ....... 46) 74.3) 1.84 Chase .......++ 98| 71.8) 5.78 | Berrien Springs 98] 85 | 65.8) 0.70 
Greensburg ....... 98) 39 | 74.2) 1.66 Chestertown 89] 47 723.2) 7-48 | Big Point Sable*'.. 42 | 66.6 |... ... 
Henderson | 94 4 74.4) 3.13 Chewsville ..............| 42 | 72.4 | 2.25 || Big Rapids 90 31 | 62.4 3.02 
Ho 99 «41 | 75.4) 2.24 Clearspring . . 43 | 71.5 | 1.09 Birmingham ® ..........- 92) 40 | 65.3) 1.07 
92 | 73.0) 1.90 | 5.15 | BOOM. 87 8158.8) 4.97 
Leiteheld 4 74.0 | 1.34 100 39 | 74.1 | 5.59 Calumet 78 36 | 56.0 | 12.85 
98 386) 73.6! 3.00 98 471 76.4' 1.00 Carsonville..... .......-) 91! 85! 64.7! 0.49 
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pita- Temperature. | Precipita- 
(Fahrenheit) tion. (Fahrenhett.) tion. (Fahrenheit) tion. 
3 3 | 3 
Stations. 
8 : 32 | 
Mich t'd. | | © | © | Ine, . nesste~Cont’ | © 
atham 58.2 8. Caledonia .......... ‘3 6. ~~~ 
Clinton | 36 1.61 Collegeville 88) 35/604 4.65 2.28 
Coldwater 32/066) 116 91 30) 568 5.08 | Waterveliey | 
Detour 81 40 60.4 7.15 | Waynesboro ...... ..... 91) 58) 77.7) 5.05) 
Eagle Harbor | 88 88-8 | 10.00 | 90 32/ 61.4 7.64 
| Glemeoe....... 90 | 24 | 58.4 | Avalon ...... | 98) 69.4 4.69) 
Fitchburg 91 31 64.8 1.87 6 30 Bethany 9 | 2 | 67.4 5.01. 
Gaylord .... 60.4) 5.80 | Branswic 68.6 4.90 
Gladwin....... 89 63.4| 1.10 Carrollton 69.4 4.56 
Rapids | 89 661 | 1.87 $5 | 56.8 | 9.40 
TAPO 37) (67-2 1. | | Coo | | 
Hanover .. | 66.0) 1.17 | 3.98 Darksville. 3.10 
Harbor Beach............ 98 | 36 641. 0.94 | 788 Downing ... | 
Harrison ..... 88/623) 3.89 448 Bie | 6.47 | 
Hastings .... | 82 646) 1.44 3% 4.35 | 
Humboldt ....... 19 58.0, 0.8 Mount Iron....... 28/552) 1008 Natt "40 | 4.08 
fonia..... 31 64.8) 0.95 Newfolden 2 | 54.4 10 49 % 4069.4 5.47 
Iron River.. 27 85.0| 6.91| T.  NewLondon............ 9 | 29/594) 4.95 | Gayoso 
Ishpeming 30 56.1/ 9.60| 2.0 NewRichland®*!.... ... 34/0.9 .... bed 
Ivan ..... 34 50.8) 6.08 ew Ulm...... 93 | 32/61.8 7.17 Halfway .. 
Jackson ..... 86 | 67.7 | 1.17 Park Rapids ....... 89 484 
Jeddo ....... 40 646) 1.44 Pine River 87| 84/580) 5.44 Ha. l 5.70) 
Lake City 61-7 | 1-30 Pleasant Mounds ....... 91| 60.8 | 8.06 91 42 | | 
“** ‘ 
Lathrop ..... 31 55.4) 7.55 Gees) ....... 5.11 
4 | | 12 44 85/618 7.12 11.4) 
Madison | 40 67.2| 1.98 St. Peter....... OL) 61.0) 7.98 Koshkonong 68.6 8.15 
Mancelona 34 622) 5.40 Sandy Lake Dam 32/57.6 2.34 CHES 4 
Manistique ... 37 804) 5.67 Sam =| te 74.4 5.02 | 
Menominee 34 4.86 Thief River Palis....... 4.90 | 6 50 
Middle Island*”.. | Hows Lebanon....... 5072.6 4.48 | 
Midland 90! 34 62.6) 1.05 Two Harbors............. 7? | 20| 858) 7.14 41 | 71-3 | 4.99 | 
Bi Se! is Two Harbors............| 77 99 | 85-8 | 7.14 Liberty .... 40 69.6 7.10 | 
Mount Clemens......... 95 | 38 67.4) 0.73 | 38 709 4.32 | 
Mount Pleasant........ 85 640) 1.31 Willow River...... go} go] | 4.88 44 | 70.2) 3.83 
| 626) 1.68 Winnebago City........ 32/608 6.19 Marblebiii 
8 | 30 51.4) 2.41 Worthington 8 82/604 8.07 Marshal! Silas! ca 
91; 36 642) 0.60 Zumbrota'.......... | 61.8 .... Maryvil 
9° «42 785 tees +B a 38 67.0 3.80 
44 68.3 4.47 | 50/76.8 0.65 71.8) 8.18 | 4 
| 71.6) 3.47 | 
ace ‘| 9) 88 67.4) Biloxi........ 98 68/ 81.9 7.15 
88 380 59.8| 3.25 Columbese | ew Madrid............. 5. 67 | 
Roscommon............-| 89 2/888) 2.65 Corimth ....... %| 50/778) 2.07 Oakfield ...... 6% 41 73.2) 381 | 
Saginaw 87 65.8) 1.31 Crystalsprings .. ie Olden . 9 4 3.41 
St. B84) 37 60.2) 7.40 wasde .. | Oregona..... 93 | 41 68.4 5.38) 
St. Johns®...... 87 64.3) 1.48 oes 42 4.94) 
Thomaston ............ 8 | 2153.6!) 3.83! 0.1 % 47 75.7 3.82) 
Traverse City ........... | 39/641) sims! nce 100, 35 67.6 5 24 
Vassar ........ 68.9 | 1.43 Holly Springs 54/782) 265 93 | 44, 70.0 5.56 
West branch 88 40 62.6| 2.29 Charles 97 | 421 4.58 
Wetmure.... | 29 56.5) 5.92 Latonia 98 60 80.6 1.30 St JOSEPH. 5.12 
Whitefish Point ......... 87 | 58.5| 8.99 | Sedalie ... £18 
99 56.2) 6.08 | ta | 44 75.8 3.75 
Albert Lea ...... 36 609) 6.93 36 69.6 4.32 
Alexandria 89, 2958.3) 2.96 34 67.4 «5.82 
... 61.2) 3.52 an 38 69.4 4.78 
Bemidji ..... 89 30 57.0| 6.19 | tee 4 71-4 3.96 
Bird Island....... 98) | | 9.78 51/784 3.30 
811 60.4! 6.85 9! 62! 80.9. 1.77 
4 
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Missouri—Co' 
Willowsprings .......... 
Windsor.... 


Montana 


Billings. ....... 
Boulder ... 
Bozeman... 


Glendive . 
Glenw 
Greatfall 


Livingston ............ 
Manhattan 
Martinsdale.......... eee! 


Ridgelawn ......--...... 
cence 


Arborville *! ........ 


Arcadia 


Burchard 
Burwell 


Callaway....... soe} 


Camp Clarke........... 
Central City...... ee 


0.000000 
Curtis 
City .. 

Edgara 


Fairbury. 


Fairmont . 


Franklin. .. 


Gothenburg 
Grand Islanda... 
Grand oe 


Greeley se 


Guide Rock . 
Haig 


snow. 
snow. 


snow. 


Total depth of 


Rain and melted 


Rain and melted 


| Minimum. 


| 


~ 
> 


° | Maximum. 
3 


9020 
° 


segs? Maximam. 


| Minimum. 


e 


MAO 


BB. 9 


Mindena ....... 
Nebraska City 
Nebraska pity Cores 


Redcloud . 
Republican*!.... 


| 


State Farm.........-. 


Tablerock . 
Tecumseh d 
Tecumpmeh «+ 


4728 


Fort Robinson e000 


Battle Mountain*!.. 
Bel 


Duck Valley ....... 
Eik 


Nevada—Cont'd. 


| cv sees 


Fenelon *!. 


Goleonda* 
cece 
Hot 


| Humboldt *! ............ 
Lee 


Lewers Ranch... 


| Lovelocks*!......... 


cece 


| Palmetto. 


Reno State University. 


|| Silverpeak 
| Tecoma *!.......... 


Touno *!,.... 


Berlin Mills . 
Bethlehem. ............. 


| Brookline *!.. ......... 


| Claremont .........+ 
Kee 
Littleton . 
Nashua oees 

| Newton 
North Conway 
Peterboro. 
Sanbornton ..... 
| Stratford ...... 

New Jersey. 

| Asbury Park ............ 
Bayonne ...... 
| Belvidere . 
Bergen Point . 
| Beverly ..... 
| Billingsport *!........... 
Bridgeton . .... 
Camden 

| Cape May C. 
Charlotteburg........... 


ese 
Egg Harbor City..... 
Elizabeth. .. 
| 
Flemin 
Friesburg ......... 
Hammonton. ............ 


Perth Amboy... 
Plainfield .. 


Rancocas.. 
Rivervale.. 


snow. 
snow. 


Minimum. 
Mean. 

Rain and melted 

Total depth of 


~ 

~ 


388285585 


2% 


SSL 


z 


x 


SRE 


SSSSSS=2 


| 409 
Tem Temperature. | Precipita- 
(Fahrenheit.) tion. | (Fahrenheit.) tion. (Fahrenheit.) tion. 
7 
[| 
| | | 
| ° | 
80 
78 
85 
80 
&8 
| || 92 | 45 71.4 
| Hooper 94) 40 | 62.9 90 
ose | 28 65.6 0.2 81 | 
Columbia Falls.......... Kenn 95 23 ?. 99 42 
Crow Agency 0.5 || Kirkwood*!.. .........) 98) 38 82| 3 
Dek]... |) Laclede 98 90 40 
Dithoom 81 21 | 2.0 
Ekalaka 87 30 
Fort 79 22 4.5 
92 82 
| & 30 
Lewistown | 76) 28 
T.  Wadsworth*!........... 84 30 
New Hampshire. 
coves 32 | 16 
| 93| 29 
1.0 9 381 
93 82 | 
92 27 | 
Twin Bridges ¢.......... 91 29 | 
90 30 | 
88 | 82 
oT. || 96 | 42 | 66.0 93 | 29 
38 | 70.8 Ravenna 98 36 | 66.3 
98) 40 | 68.0 9 | 46 
of BE. LEDOTY 92; 48 
| | St. Paul .... 101) 31 64.8 95 42 
AubUr) 95 | 41 | 67 92 | 45 69.4 89| 52 
9 42 66) 101 | 80 65.0 98 45 | 
Beatrice.................| 99 | 36 68 89| 47 
106] 86 6D 9% | 46 
Bellevue. 005 Seneca! 92 34° 61.6 92) 33 
Bluehill 80 «61.4 || Deckertown............., 91 86 
38 | 62.8 | 98) 8 
Brokenbow ®!,.......... 90 36 | 63.4 | | Qs 39 67.8 95 42 | 
81 | 62.0 40 69.0. 41 
oF 27 | 61.2 90 41 | | 
93 | 44 | | 
| 88 | | 97} 88 65.6 | Hightstown ..........+.. 46 
| | 40 | 67.0 | Turlington ..............| 40) 67.0 | Emlaystown | 
Lambertville . .........| 95) 40| 
| 40) 66.5 | Waketield............... 32 63.8 | | Sede 95 32 | | 
| 40 70.6 | | Moorestown ............| 93 44 | = 
Water*!. ...... 9 36 | 62.9 Mount 
Westpoint ....... ...... 40 | 66.8 | 45 | 
| 100 68.8 | Newton 92/88 | 
101 Winnebago. ... | Ocean City 89) 42 
81 Nevada. | ne | 04 42 
Gering 98 T. 75 | 246 | 51.4) | T. | Rocktown ............. 
OT 63.1 | Carlin®! | 90) 20) 56.9 | | Somerville 96) | 
39 87 22 | 55.1) South Orange ..... ..... 91 
38 66.2 08 Clover Va 
4 
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TaBLe of eoluntary and other cooperating 
Temperature. ‘Prootpita- Temperature. Prectpita- | Temperature. | Precipita- 
(Fahrenheit.) (Fahrenheit.) tion. (Fahrenheit.) tion. 
| | 
- | «a 
New Merico. | ° Ina. | Ins. || New | ° ° Ine. Ins North Carolina—Cont’d © ° Ina. | Ins 
93 41 67.2 2.20 | Libert 87 38 64.6 3.60 Pittsboro ee TTT o7 47 74.3 3.67 
67.7 | 2.00 alls....... esse 90 63.0) Rockingham ........... 98 51 76.4 1.50 
| 63.4 | 2.72 2.50) Roxboro........ 98 49/ 75.6) 1.52 
62.2) 1.18 | Lowville 30 62.0 2.78. 96 | 48 74.6 3.78 
67.4| 1.68 | Lyons.......... 67.1) 2.01 Saxon .......+.. 100) «46 74.1 8.18 
60.2 | 3.30 |. 9.98 | 100, 48 | 76.3 | 2.42 
1.78 Meredith 48 | 9 51) 75.8 3.56 
3.10 Middletown ............. 9 | 40 66.4 2.23) | Sloan 9 | 47| 75.4) 2.20 
40 00.6) 4.27 Mobonk 89 64.6 3.55) Soapstone Mount ....... 9 4472.9) 1.47 
39 69.7 1.74 89 81 | 61.2 | 3.95 | Southern Pines a........ 101, 50 77.6) 1.97 
63.8 | 3.27 Valley... a | 2.28 Southern Pinesd........ 5277.0 2.00 
90/602) 214 New Lisbon ......... 27 | 50.8 2.33 Southport ...... 5878.8 1.41 
43 65.3) 4.40 North Germantown... 2.26 | Springhope *! 53 76.1 1.60 
40 | 62.8 | 6.06 North Hammond... .... 9) 42/638) 2.48 Tarboro -....... 47 77.0 1.05 
8 | «59.9 | 5.08 North Lake.. 88 87 59.0) 2.60, Washington ... 54° 76.6" 1.04 
Fort Wingate. 89 | 823 /60.9) 1.06 | Number Four...... 8058.4 4.48) | Waynesville ...... 39 67.2 2.49 
| Nunda........... 92 38 | 64.4 1.87) Weldon 51 | 74.5 2.29 
Ga isteo .... 9, 39 63.4) 3.21 | Owdensburg ........... | 87 63.3) 2.90 Weldon d | 2.18 
Gallinas Spring......... 42 | 64.4 4.92 Old Chatham ........ levees North Dakota. 
Hillsboro ....... cos 67.4) 3.83 Ongonta.......... OF] 85 65.5 | 2.44 | 92) 29| 57.0) 8.78 
Horse Springs.........-- 87 | 35 | 62.3)| 3.59 | OXFOT 29 62.1 2.53 | || Ashley 88 17 | 55.0) 1.41 
Las Veuas Hoteprings ..| 83 | 36 | 60.0| 5.55 90/ 61.0) 22) 55.2) 5.26 
Lordsburg... 2.71 Penn Yan ....... | 9) 67.2 0.41 29 55.0 7.15 
Lower Penasco... ...... 874) 46") 66.24) 5.45 Perry % 8 63.4) Churchs Ferry. .......-- 83, 52-8 4.87 
Lyons 98 | 44/ 70.0) 5.55 | | 1.37 | | Coalharbor 86, 54.6 7.08 
Fase OF | 4 | 74.1) 1.80 Plattsburg Barracks.... 89 38 62.3 2.14 Devils 94) 8056.6 4.54 
Port Byron........... .. 89 34/663) 2.90. | 86) 22/540) 256) 
Raton 8 | 85 620) 1.70 Port 36 | 66.7) 1.85 | Donnybrook 6.29 
Roswell .......++. 100) 47 72.0) 6.58 mrose ..... « 93 42 66.9) 3.90. Dunseith 79 | 2 52.8) 5.46 
San Marcial i............ 90 | 64.8 )....... Hed Hook 2.66 | 90 58.4 4.86 
Socorro... 48 70.4) 1.75 Richmondville ......... 61.7 1.34 | | 88) 24 56.2) 5.80) T. 
Springer ........- 9 27 | 61.4) 1.38 | Ridgeway .......... 44 65.6 2.92) | 90 26 (56.5) 3.27 
.... | 2.08 _Rome...... | 82 61.5 | 3.35, Forman. | 89) 2 | 59.6) 3.20 
3.99 | Romulus 98] 0.48 | Fort Yates 98 17 4.47 
(58.0) 4.48 | | 2.44 | 90) 56.6 4.60 
65.4 | 2.01 St. Johneville .. 9-81 | 63.8 | 1.34 | Gallatin . 90, 22/534, 4.06 
Salisbury . | 8.87] Glenullin ........ | 22) 3.85 
Saranac Lake... 86 57.4) 4.51 Grafton ........ 83) 81/548) 9.61 
65.6) 1.01 Saratoga Springs . 0.78 | | Hamilton... 80) 54.4) 6.07 
| 2. 86 9 | 38 | 66.4 | 1.15 | Hannaford . 87) 29/554) 3.84 
67.8 | 3.26 | 1.67 | Jamestown 27/856) 5.81 
1 51 Setauket. . 87 | 45 | 67.8) 2.31 | Langdon 87) 28/528) 6.31 
62.8| 1.47 Shortsville | 9) 40 65.8 1.74 Larimore .. 28) 54.2) 5.60 
Appleton 43 65.4) 2.58 Skaneateles............. (1.65 | | Lisbon ..... 9) 57.1) 3.77 
| 2 63.2) 1.07 | South Caniateo. ..... 62.7) 143) McKinney .. 88) 51.5) 4.38 
«87 66.9) 1.30 | Southeast Reservoir ... 8.52 | VILLE 89) 27 53.2) 5.53 
AVON | 85 | 64.7 | 1.77 South Kortright......... 8&8 | 61.2 2.50. 89) | 
B7.2°| 3.50 StraitsCorners.......... 98 ..... | 2.08 | 88) 81566) 429) 
Baldwinsville ........... 91 | 64.9) 1.73 | Ticonderoga. ... ....... 92 35/644) 1.44 Milton...... 78) 80 51.4) 7.30 
Bedford 4...... 3.81 40 644) 4.46 | Minnewaukon .......... | 26) 54.0) 4.46 
Beedes ........ 85 | 84 | 58.6] 2.68 91) 82 | 64.0) 3.26 88) 9.72 
38.67 Wappingers Falls...... 9 | 87 66.4) 2.35) Napoleon | 90) 55.8) 2.63 
Blue Mountain Lake....|...... 1.27 | Warwick .... | 8.28] New England ...... ee 88; 58.2 )....... 
Bolivar ....... 91, 61.8 | 2.18 Watertown 9 82) 63.4) 3.05 | Oakdale ....... 86) 24/580) 2.51 
86) 83 61.9/| 1.21 66.4 1.12 | 91 | 4.2) 5.65 
Boyds Corners 3.27 Wedgwood 99 89 | 65.8 | 0.90. Ce 84 26 3.35 1.0 
Brockport...... cess +| 40 | 65.0) 3.08 West Berne Bt | 64.4 O77) POWER 9 | 22 57.4) 2.88 
Caldwell .....-... -. 86 | 62.8| 0.81 | West Chasy.............| 91| 98 | 61.2|.......| 
Canaan Four Corners... 86 63.6) 1.94 | Westfelda.. 90] 43 66.4| 2.61 Steele...... 93, 22 56.2) 4.19 
91 31 | 68.6) 0.67 92 41 | 66.2 8.04 25 | 53.0; 9.33 
91 31 60.2) 4.9 88) 46/| 67.5) 4.18 88/1 56.4| 4.90 
96 48 67.6 3.54 | Williamson 00 oss | 89 28 58.6 2.67 
80) 681) 8.10 | Windham .............. 187 | | 87 | 54.8) 7.43 
94 68.0) 1.54 North Carolina. | 
98 34 (67.4) 0.96 Abshers ... 98 46' 73.6* 5.46 | Akron. ese 92 42 67.2 3.22 
Chenango Forks ........|...... 2.29 Annapolis... 96< 368 68.6" 1.89 
85 | 61.5) 1.92 Biltmore ........ 44/ 60.9 2.51 Ashland .. 9 41/684 1.69 
Cortland 92 | | 66.0) 2.00 ryson City Ashtabula. 91°, 48" 66.64 2.00 
Cutchogue ..... ........| 87! 47 68.6)| 3.79 Chapelhill............ 100, 49 76.7 3.40. | 2.82 
Dekalb | 4.46 Cherryville. . OF | 47 75.4) 2.01 | 92) 40 68.7) 2.25 
cece: 1.68 0.84 Bellefontaine........... 43/ 68.6 2.64 
ee] 95) 65.9) 2.69 | 98) 53/761) 1.68) ment....... 89 63.0) 2.26 
Elmira...... 95 (66.3) 1.16 | Fayetteville.............. 62 77.0) 2.77) Benton Ridge........... 37 68.2) 1.66 
66.8| 0.46 Goldsboro ...... 98) 3.88 41 | 72.4 0.81 
Franklinville... ...... 90 | 62.2; 2.09 | Greensboro | OF | 2.84 ..... | 67.8) 200 
Gabriels. B68) 465 | Hendersonville ...... 43/704 8.80) Bladensburg ............ 98 40 68.6) 2.38 
Glens Falis............ 88) 38/680) 0% | Henrietta ............ | 76.0) 1.05) Bloomingburg........... | 43 71-0 2.14 
Gloversville... ........-| 31 | 2.22 | Horse Cove...... 45 | 69.4 Bowling Green .......... 35 | 68.0 0.85 
Sreenwich 89) 86) 64.4) 2.39 | 99) 49) 76.6) 2.30) | Bucyrus ......-. 9 | 40) 69.0) 2.10 
Griffin COPMETS 2.09 Linville | 80) 63.1) 4.42 Cambridge ..... 86 | 67.0) 1.48 
Haskinville. ..... 1.46 Littleton WL) 47) 75.1) 2.11 Camp Dennison. 45 73-2 | 0.68 
Hemlock . 87 66.0) 1.49 9% 80/755) 2.27 Canal 40 67.9 286 
Honeymead 37 | 65.0 | 1.92 Lumberton. .. | 96) 76.4) 1.83 Canton ........ 90 | 48 | 67.7 | 8.31 
Honnedaga Lake........|...... 3.36 Marion . 100) 75.2] 8.48 | Cardington.......... | 9 | 39/688 2.67 
Hoosick soles ose 1.35 Marshall ....... ... 69.6" 3.68 Cedarville 0.82 
Humphre 36 62.6| 1.80 Mocksville 96 75.0 | 2.08 Celina . 68.2'| 1.51 
Indian e. 87° 60.6", 1.89 MONCUTE | 97) 75.0; 2.21 Chillicothe 44) 73.2) 1.53 
84 64.9) 0.94 “Monroe 96) 43/748) 1.62 “Circleville 95 45 | 71.0 | 0.72 
40 68.9) 252 Morganton .. -| 8 4574.0 2.10) Clarksville .. OM 43 | 72.4 0.42 
60.0) 223 | . | 4971.7) 4.12) | Cleveland a.. | 88 44 66.9 2.57 
Keene Vailey.. 81 | 50.7) 1.91 Murphy. 3.19 Cleveland 9 | 45 67.2 2.11 
King Ferry ....... 1.19 New ern 5377.0! 1.95 Coalton... 97 87 | 71.5) 1.2 
King Station ..... 3.60 | Oakridge .. -| 46 | 4.10 Colebrook .. GB 2.83 
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il Tanta | — Climatological record of eoluntary and other cooperating obsereert—Continved. 
‘Temperature. Precipita- | ‘Temperature. Prect ‘| Temperatare. | Precipita- 
pita- Temperature. ta- 
— t.) tion. (Pahrenhet t.) tion. | (Fahrenheit.) ny 
| | 
3/3 | | | 
Defiance..... 94) 67.2) 1.07 | | Fort 100) 52 | 76.6 | 9.00 
Demos.....- | 43 | 69.7) 1.88 Jefferson .....--- | 108| 44| 78. | 68.5 | 3:78 
9 Jefferson ........ shee. woul 73.7 | 9.04 Dyberry ..........+ 98 | 80) 68.6) 8. 
Garret 5.1 1-89 Prudence 107 39 74.5 | 6.07 | Ritwood Junction ......|. 1.29 
Ss) See. x Agency 8.00 88 38 | 65.2 | 1.36 
Gratiet ... water.. 97 50 | 74.9) 9.28 Ep 1.88 
“| an | 101 | 77.6 | 7.52 Forks of §8| 48 | 67.6) 3.07 
Greenhill .......... 91 36 660) 2.83 Waukomi 108) 46 | Breed 
Hanging Rock........... 100, 4172.9) 1.28 100 | Blt Girardvttie 
| UPB cess 1.60 
Jackson 0.48 | nee 89 | 65.8 | 0.26 Huntingdon 0. 64 
2/726) | Ashland 9.......... 90) 82 58.8| 0.82 Irwin... ..... 0.58 
ial 90, 41 | 59.9) 2.47 | FOHNStOWN 9 | 89 69.9) 1.50 
— | Bay 87 56.6 | 2.90 Kennett Square......... 91) 48 71.0) 5.16 
Marion Gomstoc 36 | 58.7 | 2.70 93 | 87/698) 0.61 
Milligan .. 69.6 0.98 | Dayville .. 186 
Montpelier 85 | 66.7 | 1.63 | Ella... 0:20 
Hapoleon 38 | 1.34 | Fairview 89) 40 56.0) 2.42 
New Alexandria .. .... 90 | “44 69.4 1.05 rf 278 
New Berlin.............. 93 40 67-8) 2.12. | Glenora ... as | 87.5 
New Bremen... . ...... 37 692 1.84. Government Camp...... 79 49. 
New Holland............ 98) 44 70.4 1.88) Grants | | 0.90 
New Paris. 1.06 | Ha Valley .. 83 1:78 HET} 
New Kichmond 100) 45 74.8) 0.82. | 79 3 
North Royalton......... % 43 684° 3.71 | as sens 82 $| | 5:38 
Jose 23 | 51.6 | 1.86 | Shawmont... ...... easel 5.86 
S| on City*!......... 40 | 60.2 | 2.54 Sinnamahoning cocces| 0.42 
=| ce ay 46 | 59.7) 1.80 Somerset.......... 32 | 67.2 | 0.60 
Grangeville .........-.-- | Lagrande......... 87.5 | 1.17 South Eaton ........,.../ 91 | 38 | 66.4) 1.84 
Pataskala 9 | 43 70.0) 1.82) | MeMinnvilie 91 881 | 200 B 
Berry | Merlin) 9 | 44) 62.7) 0.95 Swarthmore.............| 87 | 46 | 69.8| 6.90 
3.56 Warren........ 87 387 | 63.6 | 1.56 
ais 2.08 | Newber 59.4 2.60 Wellsboro... 89| 63.2| 0.55 
—_ 89 18 | 55.4) 0.50 Westchester .. 89 45 | 70.2 | 3.26 
93 30 62.3) 0.85 Westtown ..... 89 42 | 67.2 | 3.38 
an | 0.99 Wilkesbarre ...... -| 35 | 68.2 | 0.52 
3.17 | Prineville 2 | 55.2) 0.73 Williamsport ....... 9 | 88/68.5| 1.01 
Shenandoah 91 41 | 67.0 2.21 Sheridan 86 40 | 56.7) 2.08 84| 46 | 67.0) 3.72 
=| Slusi 90; 53.2| 0.49 Kingston 88) 89 64.4) 3.04 
Sinking Spring ........ | | Silverton? 82) 46 2.58 Pawtucket............... 9 | 44/ 69.8) 4.16 
Ber || Sis 70) 36) 53.9) 0.30 91 | 44 67.6) 4.05 
1.00 | Spart 81 24 52.7/| 2.06 Providencec ........... 90| 42/ 65.8) 4.28 
Thurmam 98 73.6 | 0.30 o1| Allendale won 90| 54| 77.4) 3.94 
90 “ 68.1 0.91 The Dalles . 87 34 61.0] 1.09 Batesburg.............-.| 98| 54|77-8| 4.71 
Urbane Toledo .....-.. | 57.6/ 2.82 Blackville . | 98 | 79.2) 8.19 
Waverly ..... 9 | 45 (73.8 0.76 Athens ......-... 67.0| 118 | Ralston 
Warnesviio 0.7 | | Athens ...... 1.15 Edisto..... 
ores scans 2.55 Georgetown. 92 58 | 76.2 | 4.75 
4 34 | 66.4) 1.45 Gillisonville ............ 98 50 | 78.5 | 2.77 
BIO 93 40/ 70.3) 1.09 | Greenville.......... 94] 51 73.8)| 3.51 
Zan assandra... 88 34 64.8) 1.16 Greenw: 94 52 | 76.2 | 2.45 
14. Chambersburg ......... 9 87 | 70.0) 0.56 Kingstree a 98) 62 2.08 
Blackburn .... 72. t .45| || Liberty....... 50 | 75.0 | 3.95 
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° | Minimum. 


Virginia—Cont'd. 


3s Maximum. 


Fredericksburg 
Grahams Forge ......... 


a 


Newport News 


, 


SW: SH 


Ellensburg (near)... 
Grandmound.......... 


= 


° 


Mottinger 
Mount Pleasant 


New Whatcom 


Olympia 


SES 
SCORES 


Shoal water Bay*™ 


Wenatchee (near) 
Westsound ........... 


Des 


0050045006600 os 


23 


Precipita- 
tion. 
a 
By | Bp 
Se 
a5 
& 


~ 
= 
~ 


~ 
3S 


= 


ae 


L 


New Martinsville.......| 


| Princeton . 


Tams IL.— record had and other 


Stations. 


West 
Eastbank 
Elkhorn ....... 


Harpers 


Lewisburg..... 
Marlinton...... eee. 
Martinsburg............. 
Morgantown ...... 
Nuttallburg............. 


Point Pleasant.. 
Powellton 


Romney ..... 


Rowlesburg. 
Southside . én 
| Spencer. 


Terra Alta. ‘ 


| Wheelingd.. 
| Wiggins..... 


Williamson.............. 
Wisconsin 


Amherst...... 


Fond du Lac ............ 
Grand River Locks...... 


|| 


Hartland ........... 


Lancaster ........ Sesesce 
Meadow Valley ..... 


| Neilisville............... 


ew London 


Pepin ......... 


‘ortage 
Port Washington ....... 
Prairie du Chiena....... 


Prairie du Chiend....... ...... 


Sheboygan 
Stevens Point........... 
Sturgeon Bay Canal 
| Two Rivers*™.......... 
Valley Junction ........ 
Viroqua ..... 
Watertown...... oe 
WAUPAC® 
Westbend 
Westfield 
Whitehall ....... 
Wi nq. 
aes 
see 


snow. 
snow. 


Maximum. 


| Rain and melted 


_ Total depth of 


| Minimum. 


pent g—Cont’d. 


Huntington 


Fort Washakie..... 
Fort Yellowstone 


AW ON 


South 


#5 
on 


B22 22 


SES 


Guanajay ...... ° 


oc 


Sagua la Grande 


Santa Clura...... 


Porto 
Adjuntas......... 
| Aguadilla........ 


Hacienda Coloso.. 
Hacienda Peria........ 


| Puerta de Tierra .. ’ 


ag 


Mexico. 
Ciudad P. Diaz.. .. 
Se Aldamas....... 


*1 


SS AN 


SS 


Temperature. 
(Fahrenheit.) 
| 
3 3 
| | 
gig 
= = = 
| | Ine. 
21 80.6) 0.44 
28 59.6! 0.20 
90 24 86.0) 1.24 
93 | 25 | 58.8 0.60 
7 | 50.6! 0.07 
9% | 24/ 56.8) 0.00 
8 | 10| 43.9) 1.60 
82, 18 | 49.4 1.60 
% 29 / 60.9) 2.12 
86 26 | 53.8) 1.65 
82) 12 50.0) 0.86 
81, 16 49.4) 1.10 
28 57.2) 0.55 
89 55.2) 1.33 
84 | 22 54.4) 0.27 
81) 27) $21) 1.11 
86 17 55.4) 
90 55.8) 1.21 
92 21 | 55.9) 1.35 
| 0.80 
83 27 52.8) 0.94 
92 21 56.1 1.08 
80| 17 48.6) 1.27 
83 19 50.0) 0.75 
2 00.2) 1.44 
93 64.3) 1.42 
94! 6579.8 7.75 
92 68/ 80.2 5.97 
60 8.24 
98 70| 82.8) 4.26 
92) 79.4) 6.61 
8.51 
65 798! 9.59 
9% | 64 | 80.3 | 16.95 
92! 79.2) 7.05 
10.80 
64°, 72.8°| 20.15 
14,47 
938 72) 81.8 12.66 
| 79.4) 6.85 
94 67 | 80.5 | 11.76 
79.6) 5.16 
91, 78.6) 5.41 
93 69 81.0) 6.20 
95 | 67 80.1 5.22 
81.0, 6.10 
91 67 | 78.5 6.36 
| 
| 
74 82.4 5.21 
90| 69 | 78.5 | 3.59 
67 80.4) 9.34 
89| 6879.0) 4.75 
80.8) 5.55 
4.19 
91| 66) 77.7| 5.90 
9 | 67 80.6) 6.85 
 67*| 78.4%, 5.54 
79.0) 8.70 
96! 4.82 
92 71 80.6 12.07 
9 | 71| 88.0) 6.04 
93 66 11.19 
93 | 66/798) 4 80 
94 80.2) 9.28 
9 | 74/822) 6.48 
98) 68/ 81.2) 7.44 
92 | 67) 78.5| 5.82 
94 «69 | 10.47 
«6°73: | 829) 3.12 
69) 80.8 | 8.32 
94 | 66 | 80.1/ 5.10 
89 71 80.0| 3.00 
% 68 79.7) 8.98 
99 | 66 | 81.8) 2.75 
7 82.7 | 6.33 
83 | 68.0| 2.21 
77 65.1| 8.10 
92 «82.0| 5.58 
9% | 84.1) 8.65 
| 
| 57.0 | 2.59 
90 | 75 81.6 | 22.58 


| 413 
Temperature. Temperature. Precipita- 
~ (Fahrenheit.) | i (Fahrenheit.) tion. | 
| 
| | | 
Stations. | Stations. 
| 
| | 
3 | | | 
| | 
swell 90; SO | 72m) iB 
91 44 || Bitter Creek ........... 0 
72. | Burlington ............ 
93 9 | 40 70.6 | 5 
9% | 42 70.5 | | 
45 Fort Laramie ........... 
| | 7 OUPDOAT 
Petersburg ....... ...... 100 49 9 44 Hyattville...... 0 
97 40 | Iron Mountain ........., 
Rockymount ........... 95 48 98 44 - Ranch *....... 
Stanardsville ........... 47 41 Parkman | 
Stephens City........... 97 43 | Rawlims 
Sunbeam ................ 96) 45 43° (71. | 
Warrenton ............. 9 49 fee 
Westpoint...........-... 
Woodstock | Thermopolis............ 
Wytheville ........ ..... 97 41 50 | Wheatland 
Washington. 40 
000060006 | | | 7 
Bremerton ..........-... 81 34 | 90 | 45 
Bridgeport .............. 33 Camajuani........ .... 
Centerville............-. 92) 49 | Gibars 
........ 
Clearwater .............. 76! 8 Guantanamo 
Coupeville ............-. 39 92 | 34 | 64.0 | Manzanillo..........+... 
31 90; 385 | 63.5 | Moron Trocha .......... 
82 28 36 «62.1 || Nuevitas 
82 93] 87 | 64.2 || Numero 
33 Dodgeville 92| 88 | 62.7 Pinar del Rio............ 
Hooper 30 M1 1 92) 85 | 61.6 | San Cayetano ........... 
37 (1 val 36 «62.8 
50.4 
Moxee Valley.......... 91 1 8) 35 «63.3 
85 2 | 86 | 28 58.8 | 
75 | 1 28 61.6 cc 
28 58.0 | Cunovanas 
90 0 80 50 62.0 C@YOY 
© 60066600 case 1 91 35 62.2 CHUTE 
Port Townsend .......... 1 86 42 63.6 
Pullmal 1 89 39 | 61.0 Come;sio 
1 94; 29) 61.2 
78 2 9 32 60.2 | Humacao.......... 
84 — Ne 61.6 La 
Snohomish 77 2 29 «59.4 
Southbend 87 | 1 & 40 | 63.3 Maunabo 
0 92 82 | 61.6 MA@yagueZ 
Sunnyside............... 86) 388 0 92 35 61.2 
76 1 90 35 62.2 vee 
85 28 97 | 388 65.4 | San 
75 39 1 91 | 
88 | 25 0 78 
West Virginia. 80 | 
Beckley 86 45 1 i 
38 1 90 
Bluefield ................ 92) 4 3 | 
Buckhannon............. 95 | 387 1 87 
Burlingtom 100) 1 90 | 
89 | | 
Central Ed 97 38 0 RY | | New Brunswick. 
1 | 90 
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; Tass II.—Climatological record of voluntary and other cooperating observers— Late reports for August, 1900. 
Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. 
| 
| | | EXPLANATION OF SIGNS. 
Stations. | || Stations. zy * Extremes of temperature from observed readings of 
r § A numeral! following the name of a station indicates 
E F | 3 = g 3 _ the hours of observation from which the mean temper- 
ature was obtained, thus: 
A ° Ins. Ine. Florida. *Mean of 8a. m.+ 8 p. m. + 2. 
Federal Point....... 81.6 | *Mean of 7 a. m.+7 p. m. + 2. 
Killignoo 70) 54.2 | 22 6% 77.0) 4.23 *Mean of 7 a. m.+2p. m. + 2. 
Biccccenccccccccccevocelecsecleccesolesvces . *Mean of readings at various hours reduced to true 
Skagway ...... 
aswey | ate Emilie.......... s 80.2 3.15 daily mean by special tables. 
ood Island 70 87.62.74 from hourly readings of thermograph. 
Min. ‘ ean of sunrise and noon. . 
San Simon *! ........+++ 88 70 75.9) 0.00 Brainerd... 73.8 7.73 Mean of sunrise, noon, sunset, and midnight. 
A ew 100 68.9 0.00 The absence of a numeral indicates that the mean 
as tol 6.68 | temperature has been obtained from daily readings of 
1-17 Batesville ........ 95 63 9.4 «1.71 An italic letter following the name of a station, as 
Lake Oity.. 106 43 60.4 Corinth... 7 6 81.6 066 Livingston a,” “ Livingston indicates that two or 
Poles Oley 102° 60° 79.6° 6.10 name of a station, or in figure columns, indicates the ) 
Grass Valley | 0.08 denotes 14 days missing. 
108! 74.1) 0.00 No note is made of breaks in the continuity of te 
eee 0.00 Horse Springs........... perature records when the same do not exceed two 
Kernviile.... 0.00 North Carolina days. All known breaks, of whatever duration, in the 
0.00 Morganton .............. precipitation record receive appropriate notice 
Lankershim . 
Las Faentes. McMinnville 
Legrand ..... CORRECTIONS. 
er July, 1900, in table of late reports for June, 1900, page 
J 
6,60 | enue 310, the values for Cardenas, Cuba, are for July instead 
Pilot Creek. 0.00 Tunncnee. . | of June, 1900; June, 1900, Colorado, Ruby, make total 
0.00 Lafayette*®....... ..... 98 62 79.4 3.08 precipitation 0.43 instead of 4 30. 
Reedley 100) 80 74.9) 0.00 Temples. 88.2) 6.00 Nore.—The following changes have been made in 
San Miguel Island......| 80 52 622) 0.00 Washington. 7 names of stations: Colorado, Minneapolis, changed to 
108 73.4 | | 1.97 | Blaine; Oklahoma, Osage, changed to Blackburn; 
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Tas.e II1I.—Mean temperature for each hour of seventy-fifth meridian time, September, 1900. 


Stations. 


SepTeMBER, 1900. 


DOM 


: 


TSE 
. 


| 


Bismarck, N Dak.... 


= 
eae .= ox 
25866 


: 


: 


: 


: 


FROM 


Washington, D.C.... 
West Indies. 
Basseterre, St. Kitts. 


Santa Fe, N. Mex... .... 
Savannah, Ga........ 


SEPSERESS 


PEEESESEE 


- 


- 


SERRERKEE : 


: 


- 


: 


: 


Neamonoco : 


: 


: 


rome 


Ber 
tv Die 


: 


SRRSASEEE : 


: 


: 


| 


: 


, Cuba. 


Bridgetown, Bar..... 
Cienfuegos, Cuba . 
Havana, Cuba..... 
Kingston, Jamaica 
Port of Spain, Trin 
Roseau, Dominica . 
San Juan,P.R.... 


P. Princi 


930 | 


62 


an time, September, 1900. 


‘871 


5.963 045 


TaBLe IV.—Mean pressure for each hour of seventy-fifth 


926 | 


29.886 


6 6 64. 


y,Utah. 
Cal..... 
N. Mex. 
, St. Kitts. 
n, Bar.. 
gos, Cuba. 
avana, Cuba.... 
, Cuba. 


Utah 
St. Louis, Mo......... 


Pa.. 
i 
min; 


malpais, Cal 
New Orleans, La.... 


Bismarck, N. Dak.... 


Stations. 
his, Tenn.. 


a 
West Indies. 


Basseterre 


gston, Jamaica 


Philadelphia, Pa.... 
St. Paul, Minn... 
Salt Lake Cit 
San Diego 
Savannah, Ga...... 
Washington, D.C.. 

ort of Spain, Trin 


New York, N. Y.... 
Pittsbu 


Independence, Cal 
Kalispell, Mont. 


Santiago de Cuba.. 
Santo Domingo, S. D 
Willemstad, Curagao 
Cincinnati, Ohio 
Cleveland, Ohio 


Detroit, Mich... 
Marquette, Mich 


Kansas City, Mo. 
Me 


Buffalo, N.Y... 
Dodge, Kans .. 
Eastport, Me. 
Galveston, Tex. 
Havre, Mont.... 
Key West, 
Bridgetow 
Cienfue 

H 

P. Princi 
Willemstad, 


Boston, 
Cedar Cit 
Chicago, 
Mt 
Portlan 
San France 
Santa Fe, 
Kin 

P 
Santia, 
Santo 


it 
10 
| | 
e | 2 = = | | | = |a/a 
of | 52.2 50.2 ? .8 6 7 63.8 62.5 60.0 4) 55.4 9 8 
61.4 60.7 59.7 3 7 68.8 66.2 8 62.9 3 
8 65.1 64.7 63.0 0 4 72.3 70.1 68.5 2) 66.3 7 5 
55.5 55.0 52.7 6 »2 7 67.8 67.5 65.5 8 | 59.6 1 
64.1 633 61.7 1 7 7 { 68.4 67.6 67.1 2 | 65.7 4 
70.1 | 69.2 66.5 4 6 5 81.5 78.8 77.2 9 | 73.7 .6 
64.7 646 62.6 8 8 7 ) 72.3 70.6 | 69.5 1 66.8 6 4 
63.5 631 60.7 2 6 7 73.8 708 68.8 8 65.9 8 8 
64.6 63.6 61.6 9 0 79.1 77.1 | 72.4 6 | 68.0 
53.8 53.3 52.1 2 60.3 57.2 56.8 0 | 55.5 5 
82.0 81.6 80.5 5 3 4 87.1 85.5 | 84 0 5 | 83.2 8 
51.1 50.0 46.3 i) 1 6 } 61.2 60.7 | 59.9 4 58.2 7 ( 
628 61.9 57.4 9 5 5 1 74.1 74.1 | 73.4 8 67.4 5 ) 
4 47.9 45.2 fi 9 5 59.9 60.2 59.0 53.3 
67.8 65.2 fi 3 1 ft 77.8 76.7 | 74.2 4 71.38 0 
7 79.5 78.9 3 9 82.7 80.7 80.5 2 80.3 | 
y 56.3 55.6 6 8 62.0 602 58.5 5 57.1 5 
7 73.7 71.8 ; 7 2 4 84.7 81.9 80.3 8 | 77.1 | ) 
5a OS7.2 56.9 0 5 ) 64.2 62.1 609 2 58.5 ) 
7 72.2 76.4 3 3 86.4 83.4 82.0 2 79.6 0 2 
6 67.8 66.4 H y 4 74.4 71.7 | 71.0 2 69.6 0 
| 6 67.4 66.2 1 3 ) 77.9 74.4 72.6 2 | 70.3 5 
6) 66.7 64.2 80.0 76.2 74.4 70.6 2 
58.5 54.9 0 66 0 67.1 660 5 62.8 
7 69.5 67.6 5 8 80.6 77.9 76.5 | 73.7 
5f 58.8 56.5 7 1 67.5 66.6 65.0 62.3 1 
5 58.7 56.2 ) 7 4 72.8 71.2 69.9 2 63.9 2 
6 63.2 61.5 7 3 9 70.1 69.0 68.3 65.9 ) 
60.0 59.3 58.1 5 60.5 4 3 67.9 65.3 64.7 62.0 3 
FY 75.0 74.4 73.4 72.8 72.2) 73 75.3 | 79. 82.1 83.9 84.9 85.4 7 | 84.8 83.0 81.3 79.4 78.5 77.0 76.4 75.8 7 
68.3 67.9 67.3 66.2 65.9 65.7 66.4 69.9 72.7 75.5 77.4 79.0 80.6 81.2 81.5 81.2 80.6 78.7 | 75.7 | 73.5 | 72.1 70.8 69.8 68.9 | 73.2 
5 79.4 82.4 83 80. 
.3 77.0 83.9 85. 79. 
.2 t 738 782 81. 8 79. 
.3 75.8 77.9 80. 8 80. 
.2 73.4 78.0 | 82 8 77. 
1 74.2 81.3 84. ; 79. 
2 72.3 76.9 79. Sm 78. 
676.5 82.6 84 79. 
9 76.3 81.1 83. 79. 
75.0 7 74.3 74.2 73.6 73.4 75.4 78.9 81.5 83.8 85.1 85.6 84.9 84.8 84.3 83.2 80.7 | 79.5 | 78. 5 76.9 38 75.6 | 79.2 
80.1 TH3 79.7 79.3 79.2 79.2 81.2 82.6 | 83.3 84.3 85.2 | 86.1 86.5 87.2 86.4 83.8 | 82.2 81.7 81.3 | 81.1 81.0 80.8 80.5 82.4 
| | | | | | 
| 
28.225  .225 4 - 226 -231 | .229 P| 235 9231 214.201 .195 | .204 | 205 246 _ 237 .220 
29. . 922 21 21 .923 82.938 .942, 38 9916 .905 .897 .892 .889 .892 .898 .907  .918 | .928 
29.239 | .236 34 234 47 .262 | .271 F267 «6238 | 231.235) | .242 248 -245 9243 
24.263 .262 51 | .268 | 87 292 8296 .291 «6.279.269 «233 «6249 | 262 
29.185 .187 188 | .204  .215 | .218 216 «197.186 | .172 | .163 | .159 | | 156 | .156 | .176 | .179 184. 185 
29.416 .416 14 .428 39 «6.452 «1455 65 9443 .426 .397 .391 .387 .898 | . 397 7.411 .415 421 
29.253 | .253 253 56. 265 75 .286 | .288 291 283 | .272 | .262 | .253 | .251 | .249 | .248 | .251 | . 255 .255 | .255 253  . 265 
29.270 .272 74 293 «6305 809). 814 18 816 .280) .266 | 256.261 70 | .267 | .269 | . 281 
27.410 .413 13 14.414 13.420 423.434 40 42 9433 .417  .401 .880 .365.. -352 . 366 77 | .384 | .899 401 
) 29.944 .942 2 M5 .949 156 | .961 965  . 965 32 8941 .927 .918 . 934 6 .947 .946 .941 
886 2 882 .899 .915 24 27 F921 .98 854 836 | 836 9 -868 | . 877 | .881 
26.928 .930 31 30  .9383 9936 .946 54 56 9954  .918 .938 .929 .915 -895 | .895 | .913  .925 929 | . 927 
| 29.022 | .021 22 21 .023 29 048 6 .057 .041 | .020 991 . 993 - 022 2 .027 
29.930 | .922 16 .911 16 .926 939 .950 55 58 950 | .936 .919 . -895 .912 23 | 933 . 922 
29.204 | . 27 6 8 | .212 14 | .224 228 .228 31 | $223 | | | .197 | .196 |. .198 | .209 | .209 11 | .210 
29.634 .631 31 1 .635 7 | .661 671 .680 385 86 .662 .635 .619 .608 . -601 | .611 27 .683 .636 35 | .639 
27.514 .512 7 | 97  .495 .509 20 28 9538 .544 .546 585. -507 | .501 | | } . 509 14 | .515 
29.939 .934 30 936 5 .957 9965 .971 74 74 | 9969 «952.985 | | .907 | . -906 | .916 -940 | .942 39 | .938 
29.745 .740 37 38.743 49.757 9763. 767 67 59 | 9750) | .726 | «.718 | 714). | .736 43 | .747 | .749 46 | .741 
29.960 .955 51 960 71 .980 9986 .989 ) 2 73 | .937 | .945 | .984 | .929). .942 | .958 -962 | .964 1 | .959 
29.187  .184 82 84 .189 .198 .209 .216 .220 18 13° -.190 | .177 | 164.154. -166 .175 85 | .187 | .186 85.188 
29.870 .876 1 -882 890 97 0.903 .900 .804 .885 | .875 .849  .846 44.845 | .852 58 .875 
29.452 .451 50 52.456  .466 .483 .489 .493 96 92 .482 .467 .453 | .429 |. -421 | .428 38.445 | .449 56 | .455 
29.100 .104 03 02.101) .104 £109) S114. 115 17 20.118 .108 .097 «.089 .080. .075 2 .091 | .095 . 097 
25.585 .585 1 .504 .595 .599 .606 .616 23 G25 .628 .622 .611  .596 .582 . -554 54.561 .574 | .589 
29.813 .812 .8138  .811  .808 | .807 .805 .812 .819 7 3 832 | 822.815. - 787 | .787 +793 | .805 13 .811 
29.796 .797 .799 .799 .797 .796 .796 .800 .809  .820 24 831 826 | .818 .808 |. | 778 7 | .781) .789 96 =. 801 
30.000 | .987 .986 .993  .003  .018 .028 .086 .039 32 | .021 974 988 | | .001 -004 .000 ‘ 
| 29.953 .952 .952  .955 .960 .970 .982 .990 .997 .002 7 .952 | .940 .9381 | .929 | .930 -940 18.950 | | 
29.913 .901 .898 .897 .905 .919 .934 42 .954 .958 - 923 .890 .886 .888 906 -936 | .945 .942 | .936 26 .919 
29.887 | .876 .875 | .880 .887 | .899 .913 25 | .928 | .927 12 | .891 .862 .860 .860 -877 .908  .916  .915  .911 . 893 
29.860 | .850 .840 .888 .857 78 889 5 | .870 .833 .817 .813 . 830 .860 .871  .877  .875 9 | .855 
29.876  .865 .856 .858 | .867 878 93 .900 .908 7 | .895 .863 .846 .838 . 844 -862 | .878 | .886 . 889 872 
29.627 | .611 .598 .592 .596 | .603 .615 22 .636 32. .616 .577  .563 .559 . 571 .598 | .622 | .636 . 637 32  .605 
29.861 .852 .853 .859 .870  .883 .901 -855 | .834  .822 .815 | .817 841 -874  .890  .893 | . 886 73 865 
29.592  .583 .573  .569 .575 .582 .593 611.615 11.600 .581  .562  .547 . 564 -586 .604 | .612  .609 2 .585 
29.899 .887 .883 .885 .894 -904 31 .9385 | .933 20  .900 | .887 .874 .868 | . 867 . 884 -917 | .921 | .922 | .918 
29.865 .852 .847 | .852. .860 | .870 .883 -898 .804 | -862 | .844  .834 .826 | .831 855 . 881 | .889 | .887 | .884 5  .866 
3. D., 29.894 | .871 | .869 878 | .887 .903 .918 .925 .923 | -914 .895 | .874 | .857 | .846 | .841 . 864 | .908 | .917 .913  .905 | .888 
yao 29.792 .778 | -790 | .802 .831 887.881 | 711 | .704 +780 -805 .816 .816  .809 781 
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SEPTEMBER, 1900 


Tasie VI. m. 2. daily, uring of September, 1900. 


| Compenent direction from— Resultant. 


Stations. 
| 8. | | W. from—_ tion. 
New England. Hours. Hours. Hours. Hours. ° Hours 
ccc 20 21 6 26 ST w. 20 
Me........ 19 22 5 8. &w. 22 
Northfield, 16 41 3 5 8s. Sw. 
Boston, Mass . eoeccsensece acces 18 18 13 5 w. 12 
Nantucket, Mass.. 17 23 16 2 Mw. 7 
Block Island, R. 12 21 19 23 »s. Mw. 10 
New Haven, Conn ..... 21 2 13 21. Bw. 8 
Middle Atlantic States. 
Albany, N. 24 4 19 79 w. 15 
Binghamton, N. Y.t...... 13 8 2 11 =n. 6l Ww. 10 
New York, N. Y......... 18 22 17 19 8. Ww. 4 
Harrisburg, 13 4 10 9 6e. 9 
Philadelphia, Pa ........ geubesececcs 16 18 19 s. 27 w. 2 
Scranton, Pa...... 21 14 20 19 xn. 1 
Atlantic City, N. 15 24 16 20 «8. 10 
Cape May, N. 16 23 19 7 
Baltimore, Md... . 2 16 22 4) Be. 9 
Washington, D.C...... 19 20 20 13. os. S2 7 
Lynchburg, Va...... 7 27 | 13 3 Zw. 2» 
Norfolk. 32 | 13 sos. Zl e. 23 
Richmond, V@ ......cececeseceeceeee 15 33 | 15 10 «8. We. 18 
South Atlantic States. 
Charlotte,N. C ........ | 7 10, «6s. Be 16 
Hatteras, N.C. 16 | 25 12; n. Re. 15 
Kittyhawk, N. 8 13 13 8. Ste. 9 
Raleigh, N.C..... 19 25 12 16 8. Mw. 7 
Wilmington, N.C 19 16 20 12 8 
Charleston, 8. C 15 15 28 1l| e. 17 
Augusta, Ga 15 22 29 7| B 
Savannah, Ga. 20 16 | 13 n.74e. 15 
Jacksonville, 14 4 | 37 5| e. 32 
21 12 | 41 8 nie 39 
13 13 | 36 7| 2 
9) 29 n.48e., 27 
tern Gulf States 
Atlanta, Ga....... 15 17 | 26 16 ss. 10 
Macon, Gat..... 12 | 4 14 2 n.d6e. 14 
Pensacola, Fla.t 4 14 4, n. de. 14 
Mobile, Ala ..... 25 | 16 | 16 13 Ww. 10 
Montgomery, Ala... 19 10 Tle. 
Meridian, 10 | 14 n. We. 10 
Vicksburg, Miss. . 33 8. Be. 19 
New Orleans, La.. 16 22) 30 9| 8. 2 
Gulf States. 
Shreveport, “4 26 29 9 «68. We. 23 
Fort 13 a 43 n.dle 40 
Little Rock, Ark 24 18 il 8. Be 6 
Corpus Christi, Tex...............+. 11 18 21 23) 8s. l6w 7 
Fort Worth. Text. 6 17 | 7| s. 5e 11 
Galveston, Tex 7 26 82 8s. Me 32 
Palestine, Tex ..... 29 12 8. 6e 29 
San Antonio, Tex 4 25 37 8. 37 
Valtey and Tennessee 
Chattanooga, Tenn .... 18 22 21 17, 8. He. 6 
Knoxville, Tenn ..... 2 17 20 n. Be. 
Memphis, Tenn .......... 21 18 2 n. 16 
Nashville, 23 16 15 19 | n. 30 w. 
Lexington, Ky 6 16 8 8s. 10 
Louisville, 10 13 n 3 
Evansville, Ind. 12 11 11 2/ n. Ste. 9 
Indianapolis, Ind ....... 18 12 17| n.2lw. 14 
Cincinnati, Ohio eee 23 7 21 19| n. 
Columbus, Ohio 21 19 16 17 | n.2iw 2 
Pittsburg, Pa . 28 14 11 21) n.36w. 17 
Parkersbu Ww. een 7 26 s. Sw. 15 
Elkins, W. 24 12 2 n.538w. 20 
evececes 16 20 12 22| s. 68w. 11 
Osweeo, N. 13 25 18 20) 8. Ow. 12 
Roches! ur, N. Y..... 2 11 27 | Bw. 18 
Erie, Pa .... cess 12 12 | 22, s. Mw. 18 
Cleveland, Ohio. .... 16 26 21 14| 8s. Se. 12 
Sandusky, 25 18 8. 16 
Toledo, ODIO 15 20 16 | 21) s. 45w. 7 
encocce 19 21 17 | 19 «8. 45 w. 3 
Region. 
Alpen sees 19 22 8 27 | s. 8iw. 19 
Grand Haven, Mich.. sane 7 22 “4 s. Bw. 11 
Houghton, Mich? . ............. 8 7 | w. 
Marquette, Mich.. 2 20 10 26) n. 83 w. 16 
Port Huron Mich .. cece 19 20 16 16) 8. 1 
Sault Ste. Marie, Mich........ ..... 15 19 2 s. We. 4 
Chicago, Il.. 12 25 | 17 20| s. 13 
Green 13 25 | 23 8s. 37 w. 15 
Duluth, inn 15 | 12 28 n.6lw. 18 
th Dakota. 
Moorhead, ‘Mian 18 21 | 21 19| 8s. Se. 4 
Bismarck, N. Dak........ eS 30 12 | 15 17| n. 6w. 18 
Williston, N. Dak........ 28 | 14 n. “4 


St. 


Davenport, lowa .......... cose cede 
Des Moines, lowa 
Dubuque, 
Keoku 
Hannibal, Mot...... © 


0006 
Kansas City, Mo 
Sioux City, 
DOE 


Rapid City, 8. Dak... 

Cheyenne, 

North Platte, Nebr ................ 
Middle Slope 


GOED 
Kans. 
Wie ita, Kans.. 
Oklahoma, 
Southern 


cece. 
hern 


Independence. 
Miidle Plateau. 
Carson City, 
Winnemucca, Nev 
Salt Lake City, Utah. ...... .... 
Grand Junction, Colo.............. 
Northern Plateau. 


“North Coast Region. 
Port Crescent, Wash*............. 
Seattle, 
Roseburg, 

Middle Pacihic Coast Region. 
Mount Tamalpais, Cal............. 
Sacramento, Cal 
San Francisco, 

South Pacific Coast Region. 
Los Angeles, Cal . a. 
San Luis Obispo, Cal.............. 

Weat Indies. 
Basseterre, St. Kitts Island ...... 
Bridgetown, Barbados ............. 
Cienfuegos, Cuba. 
sees 
Kingston, Jamaica 
Port of Spain, Trinidad............ 
Puerto Principe, Cuba ............. 
Roseau, Dominica, W.I........... 
San Juan, Porto Rico.. ........... 
Santiago de Cate, 
Turks Island, W. 


Component direction from— Resultant 
Direction Dura- 
N. 8. | BE. | from— tion 
Hours. Hours. Hours. Hours ° Hours 

13 28 9 23 2 

4 21 6 5 s. 8e. 17 
18 21 23 8s. 7 
15 27 15 14| s. Se. 12 
14 26 19 2 s. Sw. 12 
15 27 18 Be 12 

7 24 19 10 19 
22 23 14 4) B. 1 
3 14 10 8 s. We. ll 
22 20 19 6 n.8le 13 

8 11 13 7 »s.@e 7 
17 26 22 7 8s. Ve. 10 
12 26 24 4 »s.S5e 24 
18 26 24 9 8s. Re 17 
18 23 24 8 8s. 17 
21 16 8s. OW 8 
7 14 10 6 +s. 8e 8 
21 4 24 6 n.49e 11 
16 20 22 os. Oe 7 
10 12 6 8 s.45Ww 3 
19 16 13 30 «=1n.80w 17 
25 4 18 13 n.2te 12 
16 20 5 $2. 82 w. 27 
20 18 10 2 n. 83 16 
20 17 19 21 n.34w. 4 
18 22 x 24 s. 76 Ww. 16 
12 25 7 8 os. Bw. 28 
16 21 20 s. Be 6 
21° 24 13 15s. 34w. 4 
20 13 21 2 xn. 8e. 7 
9 31 25 6 8. 4le. 29 
15 28 29 8 Se 25 
13 30 22 8 8s. 48e 26 
12 3 23 2 s.4ece 30 
10 30 31 8 #e. 30 
10 31) 17 5; s. 5e. 21 

16 10 27 21 n. 45e. 8 
10 30 25 10 s. Re. 25 
22 | 5 29 os. 74 w. 25 
10 17 22 23) 8. 7 
16 22 12 24 6s. 13 
16 18 | 10 2 8s. Rw. 15 
14 7 19 n.18w. 6 
10 19 16, Te. 24 
14 25 | 21 16s. Me. 12 
15 18 | 23 19 «8s. Sw. 5 
24 2) | 9 11 s. 4 w. 3 
18 16 | 15 3 n.79 w. 10 
10 31 | 6 20 «os. 34w. 25 
11 27 | 13 23 s. 2w. 19 
12 30 | 12 13. 3w. 18 
10 9 | 17 7 n.8tw. 10 

1 3 12 15s. S6w. 4 
19 18 | 18 20 3 
31 15 | 5 18 «621n.3oWw 21 
16 24 | 7 2 s. 20 
7 19 10 81 s. Siw 21 
29 20 os. lle 21 

| 

25 17 | 7 28 «on. 69 w. 22 
15 5 40 on. 82 w. 35 
2 21) 15 5 n. Se. 12 
21 10 19 «8. 11 
42 6 360 Con. 35 w. 52 
18 10 | 10 31 on. 69 w. 22 
29 10 | 6 30) Sl w. 31 
20 8 | 6 31 on. 64 w. 28 
11 7 | 48 1 n. Se 47 

7 15 | 48 0 s.8le 49 
27 12 38 2 n.68e 39 
14 7 | 47 8 n.8le 45 
36 6 35 0 on 46 
11 5 | 50 1 n.8e 50 
23 9 | 38 2 n.69e 39 
23 9) 36 9 30 
4 27 | 38 4 s8.S6e 41 
24 21 | 25 5 n.8le 20 
43 9 13 5 n.Be 34 

7 11 21 2 s. We 19 

3 10 55 0 s. Re. 55 


* From observations at 8 p. m. only. 


+ From observations at 8 a. m. only. 


Missouri 
Yankton, 8. Dak 
Northern Slope. 
Kalispe Mont | 
Abilene, Tex 
Santa Fe, N. Mex ................ 
| 
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Taste VIII.—Average hourly sunshine (in percentages), September, 1900. 


Hours of unshine. 


asain for each hour of local mean time ending with the respective hour. ee abies Sane 
Total. 
3 
= 
Stations. ; | Be log 
E Ss §8 
a 
Hours. 
We 14 18 46 64, «76 80 83 81 79 72 65 50 375.0 61 46 
Atlanta, Ga.. Be 4 8664 73 67; 72 7) 8S 8 86 8 7 371.8 74 62 
Atlantic City, i. 41 39 53 72 83 S4 86 88 90 78 73 67 373.4 71 56 
41 56, 72 74) 729 7 4 313.4 62 49 
Binghamton, N. Be 16 15 20 36 55 59 60 61 63 58 44 374.5 46 41 
Bismarck, N. Dak.. He 34 64 4 5&4 47 45 376.9 46 40 
Boise, 61 59 66 7 86 79 80 82 7 2.1 375.4 7 65 
Boston, Mass......... 43 50 57 65 65 67 66 68 67 61 57 56 -1 374.5 60 52 
Buffalo, N. Y.. 331 49 67 82 80 86 80 8672 63 51 .1 375.0 64 85 
Cedar City, Utah.. 7 7%, 8&4 90 95 98 92 96 S4 i7 3.8 373.0 73 
Charleston, 8. «+. 4 68 71 6 68 227.7 | 371.4 61 61 
Chattan ea : , 55 57 61 73 82 78 82 7 81 71 69 62 259.2 72.0 70 61 
Cheyenne | 78 83 81 78 76 80 7 70 7! 62 274.6 374.0 73 5s 
Cincinnati, Ohio . 58 55 76 82 Ss m of 95 87 81 75 284.8 373.4 7 52 
Cleveland, Ohio... , St ee 4s 40 42 56 68 69 73 7 75 72 69 66 239.1 874.5 4 52 
Columbia, Mo. .........- 7 61 69 71 73 74 80 82 75 70 276.1 373.4 74 54 
Columbus, Ohio... 55 50 50 56 70 7 81 81 74 65 58 48 235.2 373.6 63 53 
Denver, Colo... 7 71 79 81 82 86 90 81 69 60 59 275.6 373.6 74 59 
Des Moines, lowa...... losses 47 43 46 52 59 61 59 66 69 52 208.1 374.5 M4 45 
Detroit, Mich, Be 697 69 69 40 215.2 374.5 7 
Dodge, TT 42 52 66 66 71 7 7 74 7 7 69 248.0 373.0 66 54 
Dubuque, Lowa «. 49 49 56 61 63 67 73 74 76 70 61 48 224.5 374.5 60 55 
34 53 M4 55 58 59 71 65 66 59 209.1 3875.8 56 44 
0; 10 4| 6) 7| 72 6 68 38 171.8 373.4 46 
, 14 14 30 52; 66 64 65 7 66 63 57 50 193.3 374.5 52 
Escanaba, 2% 8633 42 54 50 50 28 23 152.1 376.1 40 40 
Eureka, Cal cee eves] 20 25 31 48 54 59 69 78 7 71 7 65 214.3 374.0 57 57 
Fresno, Cal. .......: 75 77 88 95 96 99 98 9? 92 85 338.6 372.6 91 
Grand Junction, Colo......... 606 70 64 69 73 7 66 62 65 69 63 66 253.5 873.4 68 55 
Harrisburg, Pa... .... Ot beevensnse cess o| Be 40 37 40 6 8669 69 76 78 7 62 61 50 222.3 373.6 60 50 
Helena, Mont........ 55 53 58) 8&8 60 64 66 67 67 57 219.9 376.9 58 48 
Huron, 8. es) Be 40 47 52 65 71 75 76 70 66 58 63 232.9 375.4 62 
63 55 52 64 7 70 73 74 64 62 41 220.8 373.6 59 
Be 33 37 44 89; 7 70 69 65 64 54 49 30 1918 370.8 52 49 
City Be 80 42 47 56 59 55 51 49 58 61 200.4 373.4 M4 46 
Knoxville, 61 50 60 68 83 86 89 87 83 70 2722 372.2 73 69 
66 59 67 78 | 88 86 91 90 90 89 85 71 292.1 | 373.0 7 55 
Little Roc Be 52 52 65 6 8679 85 85 81 83 76 68 72.2 872.0 73 
Los Angeles, Cal....... ..... 67 70 76 76 83 81 92 16 93 296.9 871.8 80 
GE... T. 66 7 87 93 95 92 93 92 7 315.9 371.4 85 71 
Meridian, Miss........ 71 73 7 79 80 82 80 8! 83 76 64 65 280.3 71. 67 
Mount Tamalpais, 59 69 69 69 75 72 66 7 7 7 76 77 270.5 373 73 67 
60 58 74 87 91 87 95 92 90 M4 79 65 303.8 2 82 60 
New Haven, Conn ....... Be 46 43 68 74 85 91 96 98 74 60 43 | 278.9 75 62 
New Orleans, LB. Te 86 85 85 84 88 85 89 90 85 78 68 59 305.6 82 75 
New York, N. Y. 36) 74) 8) 88) & 7 71 6 8659 248.3 66 | 
Be 88 43 67 76 79 85 87 87 81 73 45 276.3 2.6 74 68 
Northfield, P. 48 37 46 60 61 59 53 52 51 48 184.1 5.4 49 36 
Oklahoma, Okla Co 40 41 56 68 70 7 72 74 65 58 41 217.9 2.0 59 40 
Omaha, Nebr....... of v7 57 66 69 78 90 96 90 86 86 83 66 293.0 78 56 
26 17 32 67 74 80 7 72 68 65 53 22 42 210.6 3.4 55 
006006 cess Bo j.ccese 7 78 87 9 | 92 91 98 ' 90 85 77 72 80 324.6 4 72 
Philadelphia, Pa............. Be 41 36 65 71 71 70 67 66 65 56 41 216.2 373.6 58 54 
Pittsburg, Pa....... Be 37 27 27 32 483 59 60 66 66 56 51 39 44 176.6 374.0 47 53 
Pocatello, [daho....... 52 (64 72 80 81 89 | 86 81 72 72 64 71 272.1 375.0 7 62 
Portiand, Me...... Cesccccccccccccccescces| TF coe 15 31 56 67 82 89 90 7 S4 83 81 67 44 7. 261.6 375.4 70 55 
Be 34 31 31 34 35 48 67 71 72 65 | 58 41 38 182.5 376.1 49 49 
Be 67 70 90 91 90 93 92; 80 59 312.7 373.0 a4 63 
N.C Be 63 61 7 87 | {r 92 85 70 316.5 372.2 85 73 
Be 38 32 34 O67 68 73 7 7 73 56 38 34 210.7 375.0 56 50 
St. Louls, Mo..... 40 49 68 80 81 71 70 58 52 51 241.8 73.4 65 
66006 s Be | 15 20 37 50, 53 53 51 57 58 56 40 46 178.1 75.8 7 45 
Salt Lake City, Utah.. Ccccccccccces T 7 67 67 78 78 85 83 85 87 88 78 71 6% _ ae 258.8 74.0 7 72 
33 43 48 80 80 83 89 89 90 RS 87 87 100 282.1 71.4 7 &2 
San Francisco, Cal. . 60 67 70 78 87 87, 93 &Y 7 309.9 373.0 83 74 
Sante FO, MOR. 59 68 67 71 79 80 8! 77 72 62 63 57 56 25.7 9372.2 69 59 
Sault Ste. Morte, Mich. . yy 19 15 34 40 52 64 63 67 61 61 61 56 34 —— 185.4 376.1 49 39 
Savannah, Ga. . TTT 63 74 78 84 89 88 87 83 75 73 61 60 51 277.7 371.4 75 65 
10 18 28 37 53 56 6 63 53 48 32 162.9 377.5 8 42 
Spokane, Wash...... 7 40 36 44 56 63 61 52 42 30 24 | 180.6 377.5 48 43 
60s 20 2 32 v7 58 68 66 66 69 65 60 51 37 19%.6 376.9 52 40. 
64 69 70 72 80 7 7 69 56 52 53 49 28 240.1 369.6 65 43 
Toledo, Ohio 55 51 56 70, 79 80 79, #7 76 64 WW 251.6 3874.5 67 61 
Topeka, Bans. TT 46 43 44 46 56 53, 62 63 65 61 51 56 61 205.2 373.4 55 52 
76 77 83 87 93 89 86 79 66 71.4 86 69 
50 44 52 61 74 80 78 &2 76 80 79 66 51 4 58 
Wilmington, Be 83 91 89 92 96 99 93 88 89 81 71 8 88 74 
Be 13 27 | 39 49 57 65 71 73 75 70 64 57 38 0 56 53 
Basseterre, St. Kitts... TTT 37 4! 71 90 98 96 81 86 81 79 64 60 28 72 49 
Bridgetown, Barbados ...... 40 86 92 95 93 90 87 83 79 78 74 49 79 38 
oc 62, 67 70 69 76 78 80 72 65 56 48 45 35 0 
Havana, Cuba......... eeccceccsccccccess of Be jeceves 55 57 62 82 82 85 87 87 83 79 74 58 36 4 72 47 
Kingston, Jamaica, W.I ..... seccecess «| Be |e coves 52 52 59 82 80 83 R2 79 67 55 39 20 23 .2 60 3 
Port of Spain, bag ~ a | es . er 33 33 56 69 73 76 63 64 65 58 55 50 8 6 55 30 
Puerto Principe, Cuba............. ... eo} TB. 48 56 71 71 73 74 70 66 55 4h 29 26 24 8 55 48 
Roseau, Dominica, W. ee y J 24 23 45 71 75 87 83 87 92 90 AS 67 39 6 70 41 
San Juan, Porto Rico . - 8 eat 48 75 83 82 80 74 67 59 50 23 11 .2 55 50 
Santiago de Cuba, Cuba. coo | F. 71, 6 6; 6) 74 7) -6 63 43 
Santo Domingo, Santo Domingo «. cof Bo 53 56 63 75 70 63 61 43 26 22 57 54 
Willemstad, Curagao...... .. cesses! He feccece 13 13 82 57 67 7 60 | 85 87 87 M4 7 53 7 67 55 


* No record. 


SepreMBER, 1900. 
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Taste 1X.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded ().25 in any 5 minutes, of 


0.75 in 1 hour during September, 1900, at all stations furnished with self-registering gages. 


Excessive rate. 


10 | 15 | | 


30 
min. | min. | min. 4 


min. 


| min. 


Depths of precipitation (in inches) during periods of time indicated. 


60 | 100 120 
min. min. min. 


50 


Stations. 
Albany, N. 
Alpena, Mich.......... 


Atlanta, Ga........... 
Atlantic City, N.J..... 
Baltimore, Md......... 
Binghamton, N. Y..... 
Bismarck, N. Dak..... 
Boise, Idaho . ane 
Boston, Mass. 
Buffalo, N. ¥ 
Cairo, Ill.......- 
Cedar City, Utah 
Charleston, C......- 
Chicago, Ill...... 
Cincinnati, Ohio .. ... 
Cleveland, Ohio ....... 
Columbia, Mo........ 

Columbus, Ohio........ 
Denver, Colo....... 
Des Moines, luwa..... 
Detroit, Mich........ 
Dodge, Kans .........- 


Duluth, Minn......... 


Escanaba, Mich....... 
Evansville, Ind ....... 


Fort Worth, Tex...... 


Fresno, Cal...........- 
Galveston, Tex...... as 
Grand Junction, Colo. 
Harrisburg, Pa ...... 

Hatteras, N.C......... 
Huron, 8. Dak......... 
Indianapolis, Ind. ..... 
Jacksonville, Fla..... 

Jupiter, Fla. .......... 
Kalispell, Mont .... 


Kansas City, Mo....... 


Key West, Fla......... 10-11 


Knoxville, Tenn ...... 
Lexington, Ky......... 
Lincoln, Nebr. ..... 
Little Rock, Ark...... 
Los Angeles, Cal...... 
Louisville, Ky........ 
GR.» 
Memphis, Tenn........ 
Meridian, Miss...... 
Milwaukee, Wis....... 


Montgomery, Ala..... 


Nantucket, Mass...... 
Nashville, Tenn....... 
New Haven, Conn..... 
New Orleans, La.... .. 
New York, N. Y....... 
Norfolk, Va....... 
Northfield, Vt......... 
Oklahoma, Okla. ...... 
Omaha, Nebr... ... 
Parkersburg, W.Va... 


Philadelphia, Pa 


Do.. 
Pittsburg, Pa.......... 
Pocatello, Idaho ...... 
Portiand, Me...... ... 


Portland, Oreg........ 


Pueblo, Colo ......... 
Raleigh, N.C... ..... 


Richmond, Va......... 


Rochester, N. Y.....-. 


St. Louis, Mo...........| 28-29 


St. Paul, Minn....... as 


Salt Lake City, Utah..|.23-24 . 


San Diego, Cal... ..... 
Sandu-ky, Ohio....... 


San Francisco, Cal.... 11-12 
1 


Savannah, Ga.......... 
Seattle, Wash. .......-. 
Spokane, Wash... .... 
Tampa, Fla............ 
Toledo, Ohio .........- 
Topeka, Kans..... ... 
Vicksburg, Miss....... 


20 
Washington, D.C...... 


Wilmington, N.C...... 
Yankton, 8. Dak ..... 


Total duration. 

3 

From—  To— 


‘6.25 p.m. 2.10 a.m. 


3.50 p.m. 5.45 p m. 
4.55 p.m. 6.00 p.m. 


12.55 p.m. 6.35 p.m 

1.06 p.m. 5.05 p.m 
"6.59 p.m. 7.22 p.m. 
9.10 p.m. 8.15 a.m. 
12.55 p.m. 7.35 p.m. 
12.05p.m. 1.35a.m. 
"8.20 p.m. 7.45a.m. 


ee 
BB 


©: 


&: 


& 
a 


| 
| 


er 


: 


0.18 | 0.39 | 0.47 | 
0.18 0.26 0.29 


s 
23 


by 


PrP 


0.27 0. 


83 | 0.90 


8 


SHS: 


| 


| 
| 


| 1.61 


0.50 |...... 
0.65 
0.80 
cove | OG ° 
| 0.86 oe eee 
1,82 | 1.90 
0.92 | 0.95 
1.77 | 1.81 | 2.18 | 2.61 |.... 
048 
0.64 oe 
.| 0,28 
0.33 |. 
| 0.86 | 
0.56 |. 
0.61 
O.14 


| 
= 238 
25 
o= 
1 | 7 | | | | 
15-16 1.20p.m. D.N. 3.61 1045p. m. 11.80p.m.) 1.87 0.18 | 0.60 0.86 | 1.02 1.18 | 1.82 1.46 | 1.49 | 1.55 | 
6 8.11 p.m. 8-50 p.m. 1.47 | 8.52 p.m. 6.30 p.m.| 0.58 0.12 | 0.22 0.40 | 0.56 0.63 | 0.66 0.75 | 0.87 
3 1.46p.m. 2.30p.m./ 0.62 | 2.00p.m.! 2.20 p.m.| 0.02 | 0.09 0.18 | 0.88 | 0.56 | 0.87 
12, 3.45a.m. 4.30a.m. 0.69) 3.45a.m.) 0.32 | 0.45 | 0.67 cos 
Elkins, W.Va ......... 3.50p.m. 5.45 p.m. | 4.45p.m. 5.20 p.m.)| 0.03 | 0.18 O.8B 
2 6.00 p.m. | 9.10 p.m. | 2.38 | 
| 2.409. m.| 11.55 a.m. 325 am | | 8.95 
6.15 a.m. 4.57 | 4.61 | 4.68 | 4.66 |......]0.....|...000 
7.40 p.m. 9.10 p-m. 0.80 8.15 p.m. 8.50 p.m.| 0.02 0.54 0.68 | 0.70 | 0.77 
1.54 10.00 p-m.| 10-85 p.m. 0.24 0.30 | 0.81 0.88 | 0.48 0.58 | 0.61 | 0.82 | 0.90 
11-15a m. 10.00a-m. 435 2.25 a.m.) 2.09 heaped hanes 0.76 | 0.84 | 0.90 | 1.00 
5.15a.m.| 6.00 a.m.| 0.08 0.14 | 0.22 | 0.87 | 0.49 | 0.60 | 0.68 | 0.82 | 0.88 |.... 
5.00 am. 9.40 p.m. 3.01, 8.15 a.m.| 1.20 0 18 | 0.26 | 0.88 | 0.89 | 0.47 | 0.54 0.59 | 0.64 | 0.68 | 0.74 1.33 
4.45a.m., 5.15 a.m.) 0.45 0.39 | 0. | 0.78 | 0. 
7.55 p.m. 3-73)) 9.15a.m.| 1.40 020 | 0.26 | 0.34 | 0.39 | 0 42 | 0.46 | 0.52 | 0.64 | 0.72 | 1.00 | 1.19 
16 | 0.9 210p.m. 2.45pm.| 0.21 | 0.49 | 052 | 0.62 | 0.75 | 0.84 | 0.88 
21 | 0.67| 4.17p.m.| 4.25p.m.| T 0.55 | 0.56 0.57| 
0.70) 5.00pm.) | 0-40 | 0.48 | 0.52 | 0.58 | 0.54 0.56 |'0.66 | 0.69 | 0.70 |......|..... 
2, 7.20pm. 9.45p.m. 2.04) 8.25pm.) 0.13 0.09 | 0.16 | 0.42 | 0.77 O97 | 117 | 1.52 1.67 | 1.76 
3.10a.m.| 7.30p.m 3 43) 5.00 a m. 5.25a.m.) 0.30 0.05 0.12 | 0.32 | 0.60 | 0 98 
4-25 p.m.) 5-15 p.m-| 2.85 | 0.085 | 0.16 | 0.28 | 0.49 0.57 | 0.64 | 0.73 0.82 |'0.88 
1 6.46 p.m.) 11. p.m.| 2.68 6.46 p.m. | 6.20 p.m. | 0.00 | 0.68 | 0.88 | 6.66 | 0.98 1.20 | 1.38 | 1.58 1 70| 1.74 
15-16 | 4.10p.m.| 4.80a.m.| 8-87) 955 | 3.90a.m.| .....| 1.20 | 1.80 | 1.60 | 1.88 | 212 2.47 | 2.71 | 274 | 2.58 
3 DN. 7.10 p,m-| 2.39 | 11-00..m.| 11.55 a.m./ 0.89 | 0.08 | 0.20 | 0.19 | 0.81 | 0.48 0.50 | 0.61 | 0.72 | 0.78 0.87 | 0.98 nee Gees 1.24 
15-16 10.00p.m.| DN. | 1.68) 10.25 p.m.) 11.10 p.m.| 0.04 0.10 | 0.17 | 0.22 | 0.26 | 0.38 0.56" 0.66 | 0.72 0.78 | 0.1 
15-16 10.57 p.m.) D.N. 0.70) 11.20 p.m.| 11-85p-m.| T. | 0.28 0.48 | 0.58 | 0.54 | 0.60 | 0.68 |..... | 
5.05 3.05a.m.| 0.95 7.08 p.m.) £35 p m.| 6:30 |'0'05'| | | 0.54 | 0.87 | 0.80 | 0-61 
10-1) 11-20 p.m. 2.35 417 | 12. 35.a.m_| 2.30. a.m.| 0.20 | 0.05 | 0.15 | 0.21 | 0.80 | 0.42 | 0.58 | 0.58 | 0.64 | 0.70 | 0.77 | 0.98 | 1.06 | 1.16 | 1.89 
Do 10 a.m. 12.18 p.m. 0.43 | 10.28. a.m 10.38 0.00°| 0.27 | 
1.23) 1.45 p.m.) 2.15 p.m. 0.85 0.05 0.27 | 0.39 | 0.50 0.56 0.60 | 0.64 
13 0.85 1.18p.m-| 1.40p.m.) T. | 0.20 0.51 | 0.67 | 0.78 
30 0.78) 7.00mm., 718p.m.) T. | 0.28 | 6:68" 0.77 
23-24 2.20 | 10.25 gum. 11.05 p.m. 0.22 0.25 0.88 | 0.50 | 0.58 | 0.69 0.78 | 0.82 0.88 | 0.90 
1.94 | 3.05 8.40 p.m. 0.02 | 0.06 0.16 | 0.28 | 0.40 | 0,58 0.78 | 
2.95 m.| 10.50 p.m. 1.80 | 0.08 0.11 | 0.17 | 0.23 | | 0.36 | 0.40 | 0.45 | 0.50 | 0.70 1.18 | 
10-11 8.40 p.m.) 4.00 p.m. 0.05 0.18 | 0.45 | 0.75 | 0.88 hod 
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Tasie IX.—Accumulated amounts of precipitation for each 5 


aaad 


2225 


Total duration. 


Fro 

2 

20 
.40 a.m. 
11.55 a.m 
8.20 p.m 
30 

37 

22 
12.50 p.m. 
7.15 a.m 
30 

Ww 


6-7 
26 


8 
16 
13 

34 
2B 


St. Kitts.. 
Barbados 

Do 
Havana, Cuba ........ 


Stations. 
Basseterre, 
Bridgetown, 


Cienfuegos, Cuba ..... 
Puerto Principe, Cuba 45 3.3 


Santo Domingo, 8. D.. 
Willemstad, Curagao . 


Santiago de Cuba ..... 


San Juan, Porto Rico.. 


Do 
Roseau, Dominica .... 


Port of Spain, Trin... 


Kingston, Jamaica.... 
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3.54 
| 
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| Pressure. 
| 
° 
0 Stations. 
n. 
r=] 
Fi 
= = 
Ins. Ina. 
. St. Johns, N.F........ 29.80 29.94 
. “5 Sydney, C. B.I........ 29.99 30.03 
aa | Grand Manan, N.B... 29.99 30.04 
ee Yarmouth, N.S....... 29.98 30.06 
Charlottet’n, P. E.1... 29.96 30.00 
Chatham, N. B........ 29.95 30.00 
Father Point, Que.... 29.97 30.00 
uebec, Que.......... 29.72 30.04 
ontreal, Que........ 29.84 30.04 
Bissett, Ont......... 29.46 30.06 
| Ottawa, Ont........- | 29.71 30.02 
Kingston, Ont ........ 29.74 30.05 
. Toronto, Ont ......... 29.69 W.07 
; White River, Ont.. .. 28.68 30.01 
Port Stanley, Ont ... 20.44 30.07 
Saugeen, Ont......... 29.36 30.06 


| 
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TABLE X.—Data furnished by the Canadian Meteorological Service, September, 1900. 


Temperature. 


Precipitation. 


| 
Depth of snow. | 


pormal, 
normal. 
mum, 
mum. 
normal. 
duced, 
normal. 
normal. 
mum 
mum. 
normal. 


Departure from 
Departure from 
Mean mi " i- | 
Departure from 
Mean maxi- 
Mean mini-. 
Departure from 


Mean maxi- 


| Depth of snow. | 


| Mean not re- 
Mean reduced. 
| Departure from 
| Mean. 
Departure from 


° 
° 


° 


: 


a 
= 


| Parry Sound, Ont... 
Port Arthur, Ont.... 
Winnipeg, Man 
Minnedosa, Man..... 
u’Appelle, Assin... 
edicine Hat, Assin. 
| Swift Current, Assin. 
Calgary, Alberta.... 


= 
223 


+1 | 


a 


Edmonton, Alberta . 
Prince Albert, Sask.. 
Battleford, Sask 
Kamloops, B.C 


Barkerville, N. W. T. 
Hamilton, Bermuda. 


: 
- 


SV 
ea 
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Saaz 
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aon 


1 | 


Do 


14444 


444} 


Temperature. Precipitation. Pressure. | 
Ins. bd 
.06 52.4 
00 60.0 
-00 58.4 
01 56.2 
02 58.3 
57.0 
49.6 
(2 56.3 
O1 60.2 
3 56.6 
O1 60.7 
62.8 
O1 64.7 
Ol 53.1 
63.6 8.82 42.84 |.... 
62.3 
| 
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XI. — Height rivers referred to of gages, 
| Highest water. Lowest water. § |= Highest water. Lowest water. = = é 
SEL os ° se | @ 
4 Height Date Date = afr Height. Date. Height. Date. 

Mississippi River. | Miles. Feet. Feet. | Feet. Feet. Feet. Cumberland steer. Miles. Feet. Feet. Feet. Feet. Feet 
St. Paul, Minn .......... 14 14 6.0 25-28 8.9 5.2, 21) Burnside, Ky............- 16 14,233 —02 13 0.5 1.8 
Reeds Landing, Minn 11| 5.3, 35 Carthage, Tenn.......... 7. 20 3 11 «18 
La Crosse, Wis.. 1,819 12 8.8 20 5.3 11| 6.8 3.5 Nashville, Tenn ......... | 17% 40 3.3 24) 1.0 13,16 19 23. 
Prairie du Chien......... 1,730 «18 8.7) 5,86) 

Dubuque, iowa. 1,699 1 838) 4.6 1] Biver. 

Leclaire, lows. ...... ... 1609 «100 3-12| 27 Wichita, Kans..... ... 9 18 10 
Davenport, lowa 64) 3.6 Webbers Falls, Ind. 413 2 9.2 92.4 $22 32 68 
[owe gal as Fort Smith, Ark....... @ 88 1.8 12,1517 82 7.0 
Galland. lowa...... 8 38 30 20 17,18 | 2.5 18 Dardanelle, Ark........... 206 21 4.5 3% 17-1 20 8.7 
Keokuk. lowa........... 5 6.6 18| 4.1/| 3.4) Little Rock, 16 80; 8.4 
Hannibal, Mo.. ... 13 30 4.2 50) 3.4 

ool Mowpert. Ark....... .... 10 3 20 IT 8.0 2&4 
St. Louis, Mo ..-... «10.4 6, 60 9/81 4.4 Yazoo River. 

Chester, 40 19| 5.7| YasooCity, Miss......... 18 660 06 1.6 
Memphis, Tenn ........-- 33 5.4 7,8 1.9 23 3.6 3.5 Red River. 

Helena, Atk a 9 48 526 7.3 49 Arthur City,Tex........ 68 12.0 4.9 7176 
Arkansas City, Ark...... 68 42 10.4 11,12) 5.0 80 5.4 Fulton, Ark.......... 365 10! 62 86 
Greenville, Miss ........- 505 42 8.4 11,12 4.4 27 (6.6 40 Shreveport, La........... 449 29 5.1 28 0.0 14,15 1.7 5.1 
Vicksbarg, Miss.......... 474 @ 7.8) 1314) 2&4 5.3 49 Alexandria, La.......... 129 — 1.2 0.2 28 
New Orleans, La ........ ws 16 6.8 3.4 3.4 

Bismarck, N, Dak. ...... 1309 MW 29 6 861.0 5/15) 1.9 APE 000000. . 
Sioux City, lowa......... 74 19 6.2 1 48 9,10, 5.6) 1.4 afalaya River. 

J h 481 10 3.5 1 1.3 2. 

Kansas City, ‘io $88 «6.7 15 8.3 Wilkesbarre, Pa. ....-... 4 1-10;— 3.1 
. Br. of Su 

“4 8. P Juniata ver. 
er; Huntingdon, Pa ........ 29 19 29 1:0 29 0.0 
West Newton, 0.1 i229 0.0 Harpers Ferry. W.Va... 170 16 0.8 as; 

Allegheny River. 17-04 1145 00 20 
Warren, Pa... 7 0.0 1,2 —0. 5-30 -0.2, 0.3 : 
Parker,Pa 3 OF 1289 —O4 010 

Weldon, N.C. 9 4 15.1 18 67 416 7.8 84 
Weston, W. Va. 161 18 —1.0 1.0 
Fairmont, W. Va. 19 0.1 0.6 1990-04 0.7 1000 17 0 18 2.2 10.1 
Lock No. 4, Pa........- ‘| Oo Gc.............. > 6 13 1115 1.8 1.0 
wl 04 og! 4.4) Cheraw, 8.C.......... 04 814 18 7.8 
Red Bank Creek. 027, 29, 30s 
Brookville, Pa. 8 O08 30 —0.4 10-29-03, 0,7, Kingstree, 8. C 
Beaver River. Lynch Creek. 
Ellwood Junction, Pa... 10 4 23 1447 0.5 29,90 1.8) 1.8, 
Great Kanawha River. Santee River. 
wes 1.7|| Stephens, 8.C........ 12 21 —11 15,16 18 6.9 
Little River. Congaree River. 
Glenville, W.Va......... 100 2% 0.0 1-5 2,4 2 -1.7 2.4 Columbia, 8.C........... 37 15 2.0 17 | — 0.6 #03 2.6 
New Pring Wateree River. } 
ost as 170.8 1.4) 3.3 S.C... o 7.4 18) 1.5 2 28 5.9 
Cheat River. accamaw River 
26 1.2 22 9.4 Conway 8.C. 40 7 1.9) 1-830) 0.8 4@ #11) «2141 
River. Calhoun Falls, 8. 347 6.9 16, 29 4.9 
eeling, W.Va........- 36 3.0 1 0.3 23-26,28,29) 1.1) 2.7 
Parkersbirg, W.Va oe 24) Carlton, |. 200 5.5 15) 20 1213 25 8.5 
oint Pleasant, W.Va... 708 39 3.7 18 1-8 24 | 
Catlettsburg, Ky ....... 80 4.4 1} is 25| 82! 20 6 | 
Portsmouth, Ohio ........ 612 61 23 18,27 3.5 est po 239 12. 1, 2.2 13 10.4 10.4 
Cineinnati, Ohio ......... 4 50 77 1 3.5 19,20) 5.0) 4.2 Ucmuigees River. 
Louisville, Ky.......... 367 2 4.7 2. 21,22 .0 6 
Kevansvili, tnd mie || Dublin, Ge...... 8% 6.0 — 0.8 13 12 «6.3 
aoah, 4.4 4,5 1.6 19,20; 2.8| 2.8 , 
76 6 5.8 19,20,23-27 6.4 vontgomery, Ala........ 17.2 17, «1.0 5.1 16.2 
Miami River. Tombighee River. | 
Dayton, 69 18 1.0 9.17 0.6 § 15,16.2 0.4 Columbus, Miss....... 808 3 — 0.6 5| — 3.1 20 —2.1 2.5 
Wabash River. #22, 26, 275 Ale. 155 35 5.9 18 0.2 23-30 57 5.7 
Carmel, Ill. ...... ver. 
- o 83 16, 91,93) 28) 1.6 Tuscaloosa, Ala 120 43 10.6 16, 0.7 8.0 «69.9 
razos ver. 
1, 04 14-89/ 0.5) 0.8!) Kopperi, Tex.*.. ...... 45 6.0 24.0 
ee 18 0.2) 9.9 Waco, Tex 2 22.8 0.38 6) 7.4 22.5 
Clinton, Tenn........ 7.4 182.0 11,12/ 4.0) 5&4 umbia River. 

Umatilla, Oreg......-... 20 6.7 1, 47, %% 55 2.0 
Knoxville, Tenn..... 614 29 3.6 18 00 13 09 3.6 Tee Renee. > seeeeese 166 40 9.2 1 6.1 26 7.4 3.1 
Kingston, Tenn ..._.... 83 19 2/15 26 Steer. 

Florence, Ala............ 20 16 8293, 1815) 11) 22 cer iver. | make 

Riverton, Ala............ 190 2.8 23 —1.3 15,16, 0.3 41 R Cal.. 7.9 0- 
Johnsonville, Tenn 2 0.6 17.18| 2.0| 3.3 Sacramento,Cal.........) 70) 
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Chart V. Hydrographs for Seven Principal Rivers of the United States. September, 1900. 
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